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ABSTRACT 

MOREIRA, Daniel. Textural Design: A compositional theory for the organization of musical 

texture. Thesis (Ph.D. in Music). Graduate Program in Music, Center of Letters and Arts, 

School of Music, Federal University of Rio de Janeiro (UFRJ), 2019. 

Textural design is an original pre-compositional methodology for organizing the 

various textural configurations of a piece. Based on Robert Morris’ compositional design 

(MORRIS, 1987), this methodology aims to coordinate the arrangement of textural 

configurations by using two-dimensional arrays ready to be implemented as music. Since 

textural configurations does not depend on the nature of the materials that underlies it, they are 

understood as autonomous elements, free from stylistic traditions or aesthetical orientation. 

Thus, a textural design may be used to suit any compositional goal. Three textural spaces are 

defined to describe textural configurations in different levels of details. Textural-class space 

(tc-space) consists of the description of the textural morphology at its most superficial level, 

dividing textural components into two abstract structures: line and block. Unordered partition 

space (up-space) is the very proposal of Pauxy Gentil-Nunes’ Partitional Analysis (GENTIL-

NUNES, 2009), in which textural organization is portrayed by using integer partitions. The last 

space, called partition layout space (pl-space), provides the most refined description of a 

textural configuration by including the spatial (ordered) organization of its internal components. 

All textural codes within a space are connected to one another by a given transformational 

operation. This relational topology may be used to elaborate a string of textural codes – a set 

of codes in any textural space arranged in an ordered (temporal) sequence. These strings 

underlie the construction of any textural design. Various original concepts and tools are 

formulated to enable the construction of these strings. The discussion concerning the realization 

of textural designs in musical notation emerges from the formulation of the modes of textural 

realization. Finally, this thesis concludes providing three compositional applications of 

different textural designs. 

 

 Keywords: Musical Texture. Musical Composition. Compositional Design. Arrays. Pre-

compositional Strategy. 

 

 

  



 
 

RESUMO 

 

MOREIRA, Daniel. MOREIRA, Daniel. Design Textural: uma teoria composicional para a 

organização da textura musical. Thesis (Ph.D. in Music). Programa de Pós-Graduação em 

Música, Centro de Letras e Artes, Escola de Música, Universidade Federal do Rio de Janeiro, 

2019.  

 

O design textural é uma metodologia original para a organização pré-composicional 

das configurações texturais de uma peça. Com base no design composicional proposto por 

Robert Morris (MORRIS, 1987), essa metodologia visa coordenar o arranjo das configurações 

texturais usando matrizes bidimensionais prontas para serem implementadas como música. 

Como as configurações texturais não dependem da natureza dos materiais que a constituem, 

cada configuração textural é entendida como um elemento autônomo, livre de tradições 

estilísticas ou orientações estéticas. Assim, um design textural pode ser usado para se adequar 

a qualquer objetivo composicional. Três espaços de textura são definidos para descrever as 

configurações texturais em diferentes níveis de detalhamento. O espaço de classes texturais (tc-

space) consiste na descrição mais superficial da morfologia textural, dividindo os componentes 

da textura em duas estruturas abstratas: linha e bloco. O espaço de partição desordenada (up-

space) é a própria proposta da Análise Particional de Pauxy Gentil-Nunes (GENTIL-NUNES, 

2009), na qual a organização textural é retratada usando partições de inteiros. O último espaço 

textural, espaço de layout de partição (pl-space), fornece a descrição mais refinada de uma 

configuração textural à medida que inclui a organização espacial (ordenação) dos componentes 

internos. Todos os códigos texturais dentro de um espaço são conectados entre si por uma dada 

operação transformacional. Essa topologia relacional pode ser usada para elaborar uma 

sequência de códigos texturais (TC string-class), um conjunto de códigos em qualquer espaço 

textural organizado em uma sequência ordenada (temporal). Essas sequências são a base para a 

construção de qualquer design textural. Vários conceitos e ferramentas originais foram 

formulados para permitir a construção dessas sequências. A discussão acerca da realização dos 

designs texturais em notação musical surge a partir da formulação dos modos de realização 

textural. Finalmente, a presente tese conclui apresentando três aplicações composicionais de 

diferentes designs texturais. 

Palavras-chave: Textura musical. Composição musical. Design composicional. Matrizes. 

Estratégia pré-composicional. 
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1 INTRODUCTION 

Around 1026, Guido d’Arezzo developed what can be considered the first 

compositional method, whose objective was to teach his students how to compose plainchant 

melodies for sacred texts in Latin. The method consists of assigning vowels to a sequence of 

pitches that comprises the vocal range of that time without considering chromatic notes so that 

all notes are associated with a vowel. Thus, his students could extract the vowels of each word 

of a given text to create their melodies. Since each vowel provides multiple options of pitch, 

the composer may determine which one will be laid out in the melody. As a consequence, the 

same text can produce different melodies according to the composer’s choices (LOY, 2006, p. 

285-7).  

Guido’s method is based on the constraint of choices to be made within the 

compositional process as a way of limiting the number of variables face to infinite possibilities, 

which makes the compositional practice more accessible. Of course, this method does not 

constrain creativity since a text with n vowels allows the composition of 3n possible melodies, 

with multiple creative paths. Not to mention that other aspects, such as rhythm and dynamic, 

are not defined by the method.  

This constraint of creative variables is a recurrent strategy within pre-compositional 

strategies, connecting recent concert music and its past. Prior to the writing process itself, the 

composer defines sets of musical materials of various nature (pitches, chords, rhythmic patterns, 

textures, timbres, sonorities, etc.), theoretical models, instructions, and the like, to be combined, 

varied, and enhanced within a composition, in a more or less strictly way (see, for example, the 

compositional discussions on REYNOLDS, 2002; ALVES, 2005; WILKINS, 2006; 

ESPINHEIRA, 2011; MORRIS, 2016; among others). There are, of course, composers who 

have not addressed any pre-compositional strategies. Their creative processes consist of a linear 

bottom-up approach, that occurs over time with consecutive elaborations, without any previous 

stage for defining materials or structures. Even in this perspective, the composer ought to 

choose how to elaborate (or give rise to) the materials to unfold the composition.  

Marisa Rezende (2007, p. 77) states that “composing means, among other things, 

to make choices.”1. In this perspective, any compositional strategy whatsoever involves the 

choice of components, regardless of when exactly those choices are made. Each choice involves 

a series of creative implications which the composer shall be aware of. In a bottom-up creative 

 
1 “Compor significa, entre outras coisas, fazer escolhas.” 
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process, for example, each component to be added or varied is diachronically interrelated with 

the others, which implies that the choosing process is affected by the context it needs to be 

made. To put it differently, the choice of a component is not totally independent; it is 

conditioned in part by its chronological position, considering its possible function within the 

composition. On the other hand, in a pre-selection approach, the choices may involve the nature 

of components, as well as their possible out-of-time relations, which is intrinsically related to 

the aesthetic orientation of the composition (or the composer). When selecting a particular 

material, the composer is already defining the type of composition it will generate, since “the 

particular technique chosen by composers has always influenced their musical design” 

(BRINDLE, 1966, p. 2). Of course, pre-compositional planning does not involve necessarily 

the definition of all musical aspects of a composition. The definition of some parameters may 

be left to the very writing process. 

Igor Stravinsky (1942, p. 63) advocates that “the more art is controlled, limited, 

worked over, the more it is free”, which emphasizes his personal need for limitations:  

As for myself, I experience a sort of terror when, at the moment of setting to work and 

finding myself before the infinitude of possibilities that present themselves, I have the 

feeling that everything is permissible to me. If everything is permissible to me, the 

best and the worst; if nothing offers me any resistance, then any effort is 

inconceivable, and I cannot use anything as a basis, and consequently every 

undertaking becomes futile. 

[…] 

Let me have something finite, definite matter that can lend itself to my operation only 

insofar as it is commensurate with my possibilities. And such matter presents itself to 

me together with its limitations. I must in turn impose mine upon it (Ibid., p. 63-4). 

In fact, limitations of materials can stimulate the composer’s imagination by 

decreasing the number of variables to be chosen. In serial composition, for example, “the 

creative mind can set to work without delay on already-prepared note-successions” (BRINDLE, 

1966, p. 2). This is clearer considering that a row provides only the ordering of notes, not the 

way each row shall be organized within a piece. In addition to the elaboration of the row, the 

composer’s creativity operates on the definition of which version of the row shall be used in 

which part of the piece, whether each version shall be presented individually or combined with 

other versions, whether a row shall be a succession of notes or as a vertical simultaneity (chord), 

and so on. Not to mention the other musical aspects that underlies the composition and are not 

defined by the row, such as rhythm, dynamics, texture, registral placement, timbral 

combinations, melodic contour, etc. This characteristic of serial music enables that the same 

row can be used by different composers in different aesthetical contexts.  
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In tonal practices, the boundaries are defined by the tonal vocabulary and syntax, 

which determines a common “musical language” to be explored by composers according to 

their own creative purposes. Moreover, from the definition of formal models, determined 

mainly by harmony, the compositional practices may become even more restricted since these 

models define sections, their hierarchical relations from a global perspective, and their order of 

presentation. The composition of a C major sonata for solo piano, for example, besides the 

limitations established by the tonality and instrumental mean, involves a basic organization of 

sections, their order, and their harmonic relations. That is, regardless of the particularities of 

materials defined by the composer, a C major sonata, to be understood as such, shall present an 

exposition, a development, and a re-exposition section, with C major as the tonal center. But of 

course, this organizational structure is not totally constrained, considering it may also include 

an introduction, transitions, a coda, one, two or more themes, and so on. In the composition of 

a fugue, the definitions are even more restricted, mainly in its textural organization since the 

structure of a fugue involves not only the organization of its sections but also the way voices 

shall interact with one another according to an imitative principle of polyphonic writings. As 

defined by Stravinsky (1942, p. 75), the rigor of rules in a fugue also flourishes the composer’s 

creative freedom. 

From the twentieth century, the overcoming process of tonal practices has resulted 

in the multiplication of compositional approaches. Each composer was (and still has been) 

stimulated to invent his/her own compositional vocabulary and syntax to structure a piece of 

music. As a consequence, the compositional theory has also expanded. 

What happens is that the contemporary age offers us the example of a musical culture 

that is losing day by day the sense of continuity and the taste for a common language. 

Individual caprice and intellectual anarchy, which tend to control the world we live 

in, isolate the artist from his craft companions and condemn him to appear like a 

monster in the eyes of the public; a monster of originality, inventor of his own 

language, of his own vocabulary, of the instrumentality of his art. The use of materials 

already used and in established forms is generally prohibited. And so he goes so far 

as to speak a language unrelated to the world that will hear it. His art becomes truly 

unique, in the sense that it is incommunicable, closed on all sides. The erratic block is 

no longer a curiosity that functions as an exception; it becomes the only model offered 

to neophytes for emulation. (STRAVINSKY, 1947, p. 72) 

Most of these compositional theories are based on pitches and their interrelations 

with other musical parameters, which can be observed in various compositional writings 

concerning musical materials and their manipulation techniques to be used in a composition 

(see, for example, HINDEMITH, 1937; MESSIAEN, 1956; DALLIN, 1974; COPE, 1997; 

KOSTKA, 2006, among others). Roger Reynolds (2002, p. 5) points out that “the material itself 
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is a sufficiently variable and personal matter that it is less pertinent and useful to discuss it in 

general terms”, since a composer may use “almost anything” to unfold a piece of music.  

If the nature of musical materials is discarded for the purpose of argumentation, one 

can divide the compositional gestures into two general entities: horizontal line and vertical 

block. Of course, these entities may have multiples musical interpretations according to their 

context. In fact, in a general sense, any musical composition can be described as the various 

combination of concurrent lines and blocks. As a consequence, the discussion about the 

organization of materials shall concern the definition of how many lines and blocks exist in a 

given piece of music or excerpt, how they interact to one another, and how they evolve through 

time to unfold musical form. This perspective characterizes the definition of musical texture as 

the organizational attribute of components within the musical plot (texture-plot)2, which is 

usually associated with traditional labels such as monophony, polyphony, homophony, and 

heterophony.  

According to Wallace Berry’s (1976), the musical texture is an attribute defined by 

the number (quantitative aspect) and the organization (qualitative aspect) of concurrent 

sounding components in a given passage of music, so that a numerical representation of it can 

express its textural organization. For example, a hypothetical chord may be represented by a 

number, whose cardinality expresses the number of different notes within it. Thus, all the 

chord’s particularities are discarded. This abstract representation allows multiple musical 

realizations of the same textural organization, covering different stylistic or aesthetic results. 

Partitional Analysis (PA for short), developed by Pauxy Gentil-Nunes (2009), 

enhances Berry’s methodology in various ways by combining it with the Theory of Integer 

Partitions (see ANDREWS, 1984). Gentil-Nunes’s work is quite significant for the expansion 

of textural studies, not only by the formulation of a series of concepts and tools for analytical 

purposes (including graphic representation and computational applications), but also by 

providing an exhaustive taxonomy of textural configurations for a given number of sounding 

components. Such taxonomy allows composers to explore non-recurring textural configurations 

in their works, thereby expanding their compositional vocabulary.  

From this context, the present work proposes the formulation of an original pre-

compositional methodology to coordinate the arrangement of textural configurations, called 

textural design. This methodology consists of the organization of textural configurations in two-

dimensional arrays in a similar way as that proposed by Robert Morris’ compositional design 

 
2 See Fessel (2007). 
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(MORRIS, 1987; 1995). For the construction of these arrays, various concepts and tools are 

proposed in the present work to describe and transform textural configurations and sequences 

of textural configurations.  

The three primary goals of this thesis are: (1) to contribute to the refinement of pre-

compositional strategies from textural perspective by formulating the methodology of textural 

design; (2) to investigate the relations between some compositional practices and their 

implications on texture; and (3) to elaborate concepts and tools concerning the description of 

textural configurations, which can be used to construct textural designs, for analytical works, 

or to any purpose whatsoever. This thesis is constructed in seven chapters. 

Chapter two lays out the theoretical background of this study by introducing 

Morris’s compositional design (MORRIS, 1987; 1995), the general concepts of Gentil-Nunes’ 

Partitional Analysis that shall be developed in the other chapters, and other complementary 

theoretical works. 

Chapter three expands the definition of texture with a discussion concerning 

textural morphology. From this definition, three textural spaces are defined as descriptors of 

textural organization. These textural spaces differ from one another in their level of details 

expressed by different textural codes. The most general description of textural morphology is 

given in textural-class space (tc-space). Unordered partition space (up-space) consists of the 

very proposal of Gentil-Nunes’ Partitional Analysis (GENTIL-NUNES; CARVALHO, 2003; 

GENTIL-NUNES, 2009), in which unordered partitions express textural configurations. 

Finally, partition layout space (pl-space) enhances unordered partitions by including the spatial 

organization of their internal components, for a more refined description of the textural 

configuration.  

Chapter four opens with the definition of textural designs, including various 

examples of different types of designs and arrays. Each textural design unfolds a string of 

textural configurations that can comprise codes from all textural spaces. This section is 

followed by the proposal of four perspectives to elaborate strings of textural configurations and 

textural designs: (1) the definition of transformational operations to connect all codes within a 

given textural spaces; (2) the diachronic perspective of textural transformations, expressed in a 

concept called texture-leading; (3) the application of general linear operation based on melodic 

structures to create textural streams; and (4) the organization of textural codes according to 

their relative complexity in a structure called textural contour (MOREIRA, 2015). The chapter 

concludes with the definition of operations on and within arrays, which enables the 

transformation of an array into another without change its internal components. 
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Chapter five discusses the various ways used to implement textural configurations 

in musical score, considering aspects of compositional practices. This discussion leads to the 

definition of five Modes of Textural Realization that map these potential realizations according 

to different perspectives. These modes are not necessarily the only way to implement textural 

configurations, but they cover perhaps the most striking features of textural compositional 

practices.  

Chapter six illustrates the compositional application of some concepts discussed in 

this thesis in three works composed by the present author: Sagração de um Fauno na 

Primavera, for flute, bassoon, and piano, composed in 2016 and reviewed in 2019, Impressões 

No. 3, for piano, composed in 2018, and Virus, for piano and harp, composed in 2018. 

Chapter seven presents the conclusions drawn from the thesis, commenting ideas 

for further developments. 
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2 COMPOSITIONAL DESIGN AND MUSICAL TEXTURE: THEORETICAL 

BACKGROUND 

There are various ways of composing a piece of music. In Western concert music, 

the creative process can comprise various stages of construction from the initial idea (creative 

impulse) to its completion which usually consists of engraving a score or a series of instructions 

(in the case of open forms). Of course, there is no universal formula for composing a piece of 

music since each composer elaborates his/her strategies to achieve a specific creative goal. 

Nevertheless, one can argue that a given method is more appropriate or adequate than others to 

produce a specific compositional result.  

Based on writings of composers such as Richard Strauss, Beethoven, Mozart, and 

Roger Sessions on their own compositional process, John Sloboda (1985, p. 116) points out the 

division of creative process into two distinct stages:  

a) An intuitive stage called “inspiration”, where the first creative impulse arises 

without a deed of the composer; 

b) A rational stage called “execution” that consists of a series of active elaborations 

to develop creative impulses. 

 

Both stages are not necessarily separated from the other; the decision about how to 

develop an idea, as well which technical procedures to use, is also dependent on unconscious 

factors. Pauxy Gentil-Nunes (1993, p. 15) observes that while the first stage has inaccessible 

mechanisms to enable its examination, the second can be easily transmitted and discussed. 

Thus, didactic approaches to musical composition are most often focused on the execution 

stage, discussing procedures for organizing and manipulating musical materials with a certain 

degree of flexibility, which enables their adaptation to various stylistic and aesthetical 

inclinations. This pedagogical bias has been more prominent since the twentieth century as a 

result of the plurality of new compositional vocabularies3. 

In the next sections, we will discuss the theoretical backgrounds of the present 

work: Robert Morris’ Compositional Design (MORRIS, 1987), Wallace Berry’s approach for 

textural analysis (BERRY, 1976), and Pauxy Gentil-Nunes’s Partitional Analysis (GENTIL-

NUNES; CARVALHO, 2004; GENTIL-NUNES, 2009, 2014, and 2017a).  

 
3 See, for example, the wide-ranging of twentieth-century techniques presented by Dallin (1974), Cope (1997), 

Kostka (2006), and Pitombeira (2008), or discussions on more general compositional aspects provided by 

Hindemith (1937), Messiaen (1956), Brindle (1966), Austin; Clark (1989), Reynolds (2002), Wilkings (2006), 

Wuorinen (1994), Belkin (2008), among others.  
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2.1 The Compositional Process According to Robert Morris 

In the book entitled Composition with Pitch-classes: A Theory of Compositional 

Design, published in 1987, Robert Morris proposes a series of concepts mainly concerning 

pitches and their relation with time. The main objective of this proposal is to discuss techniques 

and concepts for the construction and interpretation of compositional designs – an original pre-

compositional methodology for organizing musical materials through the use of mathematical 

and topological resources, such as arrays, rows, graphs, vectors, among others.  

In the first chapter, Morris presents the main characteristics of a compositional 

design, discussing various ways of implementing them as a musical unit4. The formalization of 

pitch spaces in chapter two provides the basis for his theory, defining the musical objects that 

underlie the construction of compositional designs. From chapters three to five, Morris provides 

several tools and concepts to help the composer to elaborate more refined, coherent, and even 

sophisticated compositional designs than those presented in the first chapter. In chapter six, 

Morris introduces eight compositional designs describing their constructive principle and 

properties in detail. Morris also discusses in this chapter aspects of the possible realization of 

these designs, their coherence and internal hierarchy, and the potential of creating closures by 

repeating elements and saturating materials. These eight designs are short but sophisticated in 

their various aspects, which allows composing a whole section of a piece of music or even a 

short piece or movement. Finally, in the last chapter, Morris extends the concept of pitch space 

– presented in chapter two – to other parameters than pitches, proposing an isomorphism 

between pitch and rhythm for a design formed by time-point classes. 

To discuss how his proposal situates in the compositional process, Morris (1995, p. 

329) proposes a model describing the stages involved in the “traditional” compositional process 

(Figure 1a). Departing from a germinal idea, knowledge, or skill aroused in the input of the 

process (inspiration stage), the composer elaborates a sketch that organizes (or even develops) 

these initial ideas – the beginning of the execution stage. Then, by putting together the ideas 

from the sketch, the composer can prepare a preliminary version of the piece in a draft (or 

drafts). After adding important details to express his/her personal style, the composer can 

engrave the score of the piece (or its processed audio in the case of electroacoustic music) to 

be presented in performance. Morris includes performance in this model not only because it 

 
4 In section 2.1.1, we present Morris’ proposal in greater details.   
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constitutes one of the composer’s goals, but also because through performances, the composer 

can enhance the details of the previous stages, which suggests that the model can be cyclic5.  

 

Figure 1 – Models of the compositional process according to Morris (1995, p. 329): a) traditional model; b) 

model implied by his previous book (1987); and c) revised and updated model including the compositional 

space. 

Morris improves this traditional model by including his proposal of compositional 

design and the possibility of improvisation therein, which introduces an arbitrary factor. In this 

context, improvisation concerns a restricted musical realization akin to the real-time execution 

of chords from a lead sheet or figured bass. This new model also introduces bifurcations 

between the stages, which suggests a more flexible and wide-scoped approach to composition 

(Figure 1b). Nevertheless, Morris (1995, p.330) identifies that no model reflects a real 

compositional instance since they indicate an onward sequence of stages, without a feedback 

process to enhance the previous stages. Indeed, most often, a compositional process involves a 

periodic evaluation of ideas to improve its impacts within the composition. Furthermore, Morris 

assumes that in the second model there is a gap between the intuitive stage and the construction 

of a compositional design. Thus, Morris formulates the concept of compositional space to fill 

this gap. A compositional space is defined as “a set of musical objects related and/or connected 

in at least one specific way. But most importantly, compositional spaces are nontemporally 

interpreted – that is, they are out-of-time.” (MORRIS, 1995, p. 336).  

 
5 In fact, Morris (2010, p. 176) argues that the performance is a crucial stage for the completion of a piece in such 

a way that until the piece is presented in a performance, it remains unfinished. 
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From a compositional space, the composer can either construct a compositional 

design or execute a free improvisation. This relation is shown in the third model of the creative 

process proposed by Morris (Figure 1c). The free improvisation is not constrained to a specific 

musical language or structure as in the previous model. Instead, it can unfold the compositional 

space as real-time performance or as a strategy to generate materials for a sketch.  

This last model situates Morris’s pre-compositional methodology within the 

creative process, elucidating how they were intended (idealized) to be implemented. In the book 

The Whistling Blackbird Essays, Morris (2010) describes how these stages are related to his 

personal compositional practice: 

1. Initial ideas of the piece: its social, intellectual, and expressive functions; 

its contexts and “meanings”; its instrumentation, length, and character; specific sonic 

images and continuities; these and many more occur to me before I write down 

anything at all. (Ideas about time inspired Each Time.) 

2. Sketches and designs of form, processes, etc. Some of these are carried out 

mentally and not written down until much later in the compositional process, if ever. 

3. Decision as to the nature of the materials and their structures. (In Each Time, this 

involved the use of preexisting chains and arrays taken from Old Forest.) 

4. Composition of the plan of the work with the help of computer programs to build 

and analyze arrays, etc. (Here I made decisions about array column pacing and 

rhythmic rates in Each Time; each column of the array was analyzed, and particular 

realization possibilities were chosen.) 

5. Decision on the details of the musical realization of the plan (sometimes with more 

computer help). (For Each Time, I wrote out an annotated master array to help guide 

the next stage.)  

6. Implementing the array/plan as music. This is what most people would call 

“composing.” In some ways, this stage is like improvising on a figured bass or on jazz 

chord changes in real time. 

7. Editing the first draft; correcting mistakes, and adding articulations and dynamics 

that were intended but not notated to save time, etc. 

8. Engraving the piece and parts for performance. 

9. Rehearsals for the first performance. 

10. Performance, possibly followed by more changes and editing. (MORRIS, 2010, 

p. 176)  

 

  

Morris (2010, p. 176) states that stages from 1 to 5 are not understood as pre-

compositional since they constitute “the composition of the processes that shape the work”, 

which involves “creative thinking and action”. Thus, all stages prior to 6 are already a 

compositional process, having an equal importance to the construction of the piece. 

Nevertheless, the implementation in stage 6 manifests the composer’s creativity, which does 

not depend necessarily on the organization on the previous stages. This perspective is essential 

to understand the role of compositional designs in the compositional process, which shall be 

akin to the proposal of textural design in the present thesis. In the next two sections, there will 
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be presented the basic features of compositional designs and compositional spaces, discussing 

the various ways in which they can cooperate to advance the compositional process.  

2.1.1 Morris’s Compositional Design 

Compositional designs “are not simply lists of materials or abstract structures” 

(MORRIS, 1987, p. 233). They constitute a complete compositional scheme of pitch-classes or 

time-point classes akin to the organization of a piece of music. Nevertheless, designs are still a 

yet-to-be-realized structure, that is, their implementation as music (either through a musical 

score or improvisation) requires to the composer (or performer) to define a series of other 

variables that are not implied by them. Also, designs are not associated with any specific 

compositional aesthetic or style, since the nature of their internal components, the way they are 

organized, and how they will be realized are defined by the composer. Thus, the same design 

“can be realized in a myriad of ways depending on how the composer wishes to project its 

various features” (MORRIS, 1987, p. 4), which can be used as a compositional strategy to 

improve the ability to invent creative variations of a structure without compromising its 

endemic characteristics.  

For the elaboration (and realization) of compositional designs, Morris systematizes 

various pitch-spaces. According to Morris (1987, p. 3), each pitch space “is a collection of 

elements – usually pitches or pitch-classes” so that “they differ from one another in their overall 

structure and by the kinds of intervals or comparisons we make among their elements”. The 

five pitch-spaces proposed by Morris (1987, p. 23) constitute an exhaustive taxonomy of pitch 

relations: contour space, pitch space, pitch-class space, unequal space, and modular space.  

In contour space (c-space), the simplest pitch space, the actual pitches, as well the 

exact size of their intervallic relations, are not relevant since the definition of a contour requires 

only the identification of whether a pitch is higher than, equal to, or lower than another. Thus, 

c-space is a continuous linear space that increases from low to high. Each note is assigned with 

a number from zero (lowest) to n – 1 (highest), where n is the total number of different notes 

(MORRIS, 1987, p. 26). This representation can be used to depict relations among pitches not 

precisely tuned and unpitched noises since they can be generally differentiated in the register.  

By considering the exact interval between successive adjacent pitches, c-space 

generates pitch space (p-space) and unequal space (u-space). They differ from one another in 

their intervallic division. While in p-space the pitch range is turned into a discrete rule with 

equal divisions, like, for example, the equal-tempered set of notes related by semitones (all 

notes on a musical keyboard), in u-space the intervals are not equal (e.g., the note corresponding 
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to the strings of the harp). By convention, in the case of p-space, Morris (1987, p. 36-37) 

identifies the middle-C as 0 so that the D-flat (or C-sharp) one semitone above is 1, the 

contiguous D is 2, and forth on. At the same time, the B immediately below middle-C 

corresponds to –1, the B-flat (or A-sharp) a semitone below is –2, and so on. Note that this 

notation comprises all enharmonic notes, which facilitates the comparison of equivalent sets 

with different spellings.  

The organization of p-space and u-space in a cyclic structure, that is, considering 

all notes related by octave as equivalent, produces, respectively, pitch-class space (pc-space) 

and modular space (m-space). As a consequence, their intervallic division is also inherited from 

their respective formers; pc-space forms a cycle of twelve pitch-classes (e.g., the chromatic 

scale) and m-space refers to any cycle with less than twelve pitch-classes (a diatonic scale). 

Note that in both cases the register is not defined since each scale is understood as an ordered 

cycle of notes. 

In pc-space, the notation of pitch-classes consists of ascribing an integer for each 

one of twelve pitch-classes so that 0 refers to C-natural, 1 stands for C-sharp or D-flat, 2 

corresponds to D-natural, and so on up to 11 that refers to B-natural. In order to avoid 

ambiguities of two-digits notations, B-flat and B-natural are noted, respectively, as A and B. 

Morris (1987, p. 24) proposes a diagram to show the hierarchical relation of all pitch-spaces, 

considering their combinations of equal or unequal steps, and their linear or cyclical 

organization  (Figure 2). 

 

Figure 2 – Hierarchical relation of all pitch-spaces (MORRIS, 1987, p. 24).   

This relation among pitch-spaces is a significant part of Morris proposal since 

compositional designs arrange pitch-classes that shall be articulated (or realized) as pitches in 

p-space with a specific register, producing a specific contour in c-space through its motion in 
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the register6. Let us consider, for example, the realization of the chromatic sequence of pitch-

classes <0123> in p-space, considering different contours in c-space (Figure 3). In the first 

realization, the notation of all spaces is equivalent (Figure 3a). The example shows pitch-classes 

ordered in time and register (from low to high). In the second and third realizations, the octave 

equivalence enables presenting the pitch-classes in pitches of different octaves, which creates 

distinct contours. Consequently, pitches are spread only through time, sequentially, while the 

presentation in register is not linear. Finally, in the last realization, all pitches are articulated 

simultaneously, which implies that they are ordered only in register7.  

 

Figure 3 – Four realizations of the chromatic sequence of pitch-classes <0123> in p-space, producing different 

contours in c-space. Based on Morris (1987, p. 5). 

Let us proceed in the discussion on compositional designs, their features, and 

potential of implementation by examining examples of designs composed by Morris (1987).  

Design A consists of a shifted stacking of the pitch-class sequence <739254> that 

resembles a canonical (or imitative) construction of polyphonic writing (Figure 4a). This simple 

(and rather rudimentary) design allows multiple ways of realization. The most elementary 

realization consists of presenting each row in a different instrument, with columns expressing 

their one-to-one temporal alignment. Morris (1987, p. 5-6) proposes two simple realizations 

based on the interpretation of pitch-classes in p-space. The first considers the canonic structure 

as a strict reproduction of the same melodic line temporally shifted in six flutes (pitch 

equivalence). This procedure produces an echo effect as a result of timbral homogeneity and 

the regular rhythm (Figure 4b). The second realization departs from octave equivalence of 

pitch-classes; each row is understood as an individual line, producing a different contour in c-

space. By assigning different instruments and articulations to each line, Morris emphasizes their 

autonomy (Figure 4c). In both realizations the vertical alignment of rows is preserved. 

 
6 In the last chapter of his book, Morris proposes the elaboration of compositional designs of time-point classes 

based on the isomorphism between pitch-spaces and temporal dimension (MORRIS, 1987, p. 309-312). 
7 The curly brackets in p- and c-space indicate, respectively, that it is an unordered set of pitches, and the pitches 

within the contour are simultaneous in the register. 
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Figure 4 – Compositional Design B: a) Matrix; and b) and c) two possible realizations (MORRIS, 1987, p. 9-

10). 

 

Figure 5 – Compositional design B: a) process of expansion of design A to produce design B, b) transpositional 

relations among columns and rows, and c) realization for three violins and three violas. Based on Morris (1987, 

p. 5-10). 
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Morris (1987, p. 5-9) expands the canonic feature of design A by transposing pitch-

class sequence <739254> and repeating these new rows to extract design B: the middle square 

of this structure noted with letters from “a” to “f” (Figure 5a). Although this process suppresses 

the canonic structure, it produces a series of interrelations between and among columns and 

rows; they are transpositions and/or inversions of a more primitive set (called prime form8), as 

is indicated by brackets (Figure 5b). The rows are versions of pc-set class [012357] and columns 

derive from pc-set class [012468]. Design B is then realized as a sequence of chords that reflects 

these relations (Figure 5c). Note that the temporal unit of each column has chosen to be 

different, which allows a more creative articulation of each chord.  

Not all designs must have a note-to-note relation within their columns. Array cells 

can hold multiple pitch-classes or eventual empty cells (“pauses”). The unequal distribution of 

pitch-classes within an array contributes to the elaboration of more advanced designs, which 

can also increase their potential realizations. For example, design C derives from the 

reorganization of design B; the rows preserve the same order of B but in a different distribution 

within the columns (Figure 6). This process demonstrates that, more than multiple realizations, 

a design can also generate other designs with the same content but in a different organization. 

 

Figure 6 – Compositional design C (MORRIS, 1987, p. 15). The rows and columns hold the same pitch content 

of design B, but with a different distribution. 

In this new array, rows are ordered while columns are partially ordered, i.e., within 

a column, the linear order of its contents is not defined. Thus, the composer can choose if two 

elements within the same column but in different rows shall be articulated one after another or 

simultaneously. For example, in the first column of design C, the dyads {98} and {73} are 

ordered; however, it is not defined if {5} shall occur after, before, or at the same time that {9}, 

{8}, {1}, {7}, or {3}. This order shall be defined in the realization stage.  

For the realization of design C, Morris demonstrates that not necessarily the number 

of rows in the array shall correspond to the number of instruments; an instrument can articulate 

 
8 See Forte (1973) and Straus (1999). 
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one or more rows (or even the entire array) depending on the composer’s criteria to differentiate 

them. For instance, each row can be associated with a different timbre, a mode of articulation, 

such as arco, pizzicato, frullato, tremolo, etc., a registral placement, a specific dynamic level, 

a quality of motion, and the like. Therefore, the realization of a design may involve other pre-

compositional strategies to organize the way the materials with which will be implemented. For 

example, each row of design C (labeled with letters from “A” to “F”) can be allocated within a 

non-intersecting register span so that a piano can realize the whole design at once (Figure 7a). 

Note that the rows are not positioned in the register following the same order that are depicted 

in the array, which would be the most obvious distribution. To facilitate this realization, Morris 

produces an intermediate stage between design and the realization by transcribing a draft of 

design C with its registral division to a musical score (Figure 7b).  

 

Figure 7 – Organization of compositional design C for piano solo: a) position of each row voice in the register 

and b) transcription of design C to musical score including its specification of register (MORRIS, 1987, p. 16-7).  

The realization of design C as a complete musical score is presented in Figure 8, 

including articulations, rhythm, dynamics, and textual configurations9. Columns are interpreted 

as measures although any other temporal unit could be used. Note that within a row, pitch-

classes can be repeated as long as it does not disrupt their linear ordering. Also, the partially 

ordered feature of columns allows multiples combinations of the pitch-classes of different rows 

as, for example, pitch-class {1} in piano’s left hand that occurs simultaneous with {9}, isolated, 

and simultaneous with {8}. 

 
9 Note that all these details are freely defined by the composer. In this sense, the present proposal of textural design 

can be used to coordinate the textural organization for the realization of compositional designs. See chapter 5. 
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Figure 8 – Annotated score of Morris’ realization of compositional design C for piano solo of Design C from the 

distribution of Figure 7. Based on Morris (1987, p. 18). 

Another possible realization of design C can depart from a similar division of 

register for two cellos (Figure 9). Of course, given the cello range, the rows shall be confined 

in a narrow register span that comprises the minimum interval necessary to realize each row (a 

perfect fifth). Indications of pizzicato and arco help to differentiate overlapping rows in each 

cello. This organization also provides a clue about the possible melodic behavior of each cello 

in the realization. The rows of the first cello are separated into three registers, which indicates 

melodic gaps that may occur in the change from a row to another. On the other hand, the 

proximity of rows in the second cello allows linear writing. 

 

Figure 9 – Organization for the realization of compositional design C for two cellos (MORRIS, 1987, p. 19). 
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Design D, the last we shall present, is a more complex array with twelve lines that 

hold more sophisticated relations (Figure 10). The rows are subdivided into three groups 

indicated by numbers: 1-4, 5-8 and 9-12. This means that design D is, in fact, an embedded 

array, that is, an array that comprises sub-arrays (MORRIS, 1987, p. 241). In this organization, 

the dashed lines in the dyads with an interval of a minor third (rows 4, 8 and 12) indicate that 

they must be articulated in any order and prolonged as either sustained or repeated pitches. All 

3x3 subarrays are concurrent to a line with dyads. Design D is subdivided into nine sections 

indicated by letters A up to I. 

 

Figure 10 – Compositional Design D (MORRIS, 1987, p. 241). 
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The rows of dyads derive from an array identified as W, whose disposition of pitch-

classes forms a distinct member of pc-set class 6-14[013458] in all rows and columns (Figure 

11). Moreover, all columns and rows of W hold the dyad {58}. In the sub-array of section E 

(lines 5, 6, and 7) the matrix W is presented transposed by four semitones (T4), which replaces 

the dyad {58} to {90} in line 8. For constructing the other sections, Morris creates arrays X, Y, 

and Z that are also based on the saturation of [013458] in all rows and columns. None of these 

arrays form aggregates since pitch-classes 2 and B are omitted. Furthermore, the dyad {58} can 

be freely articulated in all rows, which preserves the properties of W even with transpositions. 

 

Figure 11 – Arrays W, X, Y, and Z involved in the construction of design D (MORRIS, 1987, p. 242). 

The relation between each 3x3 sub-array matrix and a given dyad follows three 

different operations (MORRIS, 1987, p. 243):   

a) OMIT, in which all pitch-classes in the sub-array that are equal to the dyad are 

omitted. For example, section A consists of the articulation of array X, but all pitch-

classes 5 and 8 of the dyads are not in the sub-array;  

b) COM, in which the inclusion of the dyad to the sub-array produces an aggregate, 

that is, the dyad is the complement of the sub-arrays. For example, in section F, the 

formation of aggregate in the sub-arrays lacks pitch-classes 4 and 7 of the dyad 

{47}; 

c) WITH, which refers to the duplication of the dyad in the sub-arrays. For 

example, in section E, the sub-arrays hold the dyad {90} in all lines and columns. 

 

The organization of design D is based on increasing complexity, that is, as the 

design evolves from section A to I, the interrelations among all sub-arrays increase. Moreover, 
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the aggregates in the final sections (F, G, H, and I) contrast with sections A, B, C, D, and E, 

which may be interpreted as a formal division in the realization stage. 

From this brief presentation, it should be clear how compositional designs can 

operate on the compositional process providing various relations among pitch-classes. Of 

course, the designs we have presented are not the unique types of arrays, but they exemplify 

the potential of Morris’ proposal. In the next section, we shall discuss how compositional 

designs contribute to the construction of compositional designs. 

2.1.2 Morris’s Compositional Space 

Compositional space is an original proposal that aims to assist the construction of 

compositional designs10 by providing a finite set of musical objects (notes, sets of notes, 

durations, set of durations, chords, set of relations, textural configurations, musical processes 

like crescendo, accelerando, and forth on) connected by either a transformational operation11 or 

a given order or hierarchical relation. Once the objects are defined in compositional space, the 

composer can underlie a design by organizing these objects in an array. Although, by definition, 

compositional designs do not depend necessarily on a previous compositional space, by 

delimitating a space, the composer is already organizing systematically his/her materials, which 

can facilitate the elaboration of more sophisticated designs, with internal relations not 

considered in advance.  

Figure 12a shows, perhaps, the simplest (and even familiar) example of 

compositional space: the members of the pc-set class (in this case, members of trichord 3-

3[014]). Each member is an autonomous musical object and their connections are defined by 

transpositional and inversional relations, without any ordering or implied hierarchy among 

them. Thus, a derived design of this space would consist of defining horizontal and vertical 

order of members according to a given criterion. For example, in a single-row design, the last 

pitch-class of a member could be equal to the first of the next one in an overlapping construction 

(Figure 12b)12. Conversely, in a 3x3 array, the members can be organized in such a way that 

each row and column would be a different version of [014] (Figure 12c). 

If four non-overlapping members of pc-set class [014] are concatenated, they form 

a twelve-tone row that constitutes another single-row compositional design (Figure 13a). 

 
10 These spaces can also be realized in real time through free improvisation (see MORRIS, 1995, p. 330). 
11 A given process that transforms a musical object into another of the same nature such as, for example, the 

operations of transposition and inversion among notes, the augmentation/contraction of intervals or durations, and 

so on. 
12 Such an approach is similar to what Gentil-Nunes (2009, p. 130-1) refers to as trichordal behavior. 
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Nevertheless, a row matrix13 based on this twelve-tone row constitutes a compositional space 

(Figure 13b). In this case, the objects are not the members of [014] anymore but versions of the 

twelve-tone row. Note that although there is an implied order within each row, the row matrix 

is not yet a compositional design (or at least it is not understood as such) as other aspects can 

be defined afterward, in a design itself, such as which version of the row will be used, how 

many rows will be presented simultaneously, the way by which way the notes of simultaneous 

rows will be vertically aligned, and forth on. In this case, the row matrix is a compositional 

space derived from another space: the set of all members of [014]14. 

 

Figure 12 – Example of a simple compositional space and two possible designs implied by it: a) members of 

trichord 3-3[014], b) a linear design based on trichordal behavior of [014], and c) compositional design of a 3x3 

array in which all columns and rows form a member of [014]. 

More than just collections of related components, compositional spaces can also 

comprise order relations among their components in two possible ways: a) as an ordered set, 

where each component is compelled to precede or succeed another in a straightforward order; 

and b) as a partially ordered set (poset), in which “ordering is not necessarily totally defined; 

some elements are defined to follow or succeed others, but not all need be so constrained.” 

(MORRIS, 1987, p. 345). In any case, the components are chronologically interpreted; the 

compositional space is read from left to right. Even so, in partially ordered set a starting and an 

ending points are indicated, in order to delimitate the space and the orientation of the stream of 

components. 

 
13 A row matrix is a 12 by 12 structure that encompasses all 48 versions of a given twelve-tone row all related by 

twelve-tone operations (transposition, inversion, retrogradation, and retrogradation of inversion). 
14 In fact, this is called a derived row and this trichord was the base for Webern’s Op. 24. 
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Figure 13 – Construction of a compositional space based on trichord [014]: a) formulation of twelve-tone row 

based on non-overlapping members of [014] and b) its correspondent row matrix. 

In ordered sets, given the linear order that produces a one-to-one relation among 

the components, spaces and designs are look-alike structures. For example, a space formed by 

a sequence of five different tetrachords has only one possible design that is akin to the space’s 

arrangement (Figure 14). Note that the relations between these tetrachords are not arbitrary; 

they are connected by a transformational process in which two pitches move by semitones in a 

parsimonious voice-leading motion.  

 

Figure 14 – Compositional space based on an ordered set of five tetrachords. Original conception of the present 

author based on Morris (1995, p. 338). 
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Partially ordered sets, on the other hand, “bridge the distinction between design and 

space” (MORRIS, 1995, p. 338). Figure 15 provides an example of partially ordered set 

functioning as a compositional space with three possible realizations as designs. The first two 

realizations concern a simple path through the edges from the start to the ending point while 

the third design constitutes a total order – a sequence that encompasses all multiple paths.  

 

Figure 15 – Compositional space based on a partially ordered set of pitch-classes and three possible realizations 

as compositional design (MORRIS, 1995, p. 339). 

Morris provides a more complex and sophisticated compositional space by 

organizing all possible combinations of trichords that assemble each one of the six all-

combinatorial hexachords15 (Figure 16). In this space called by Morris as Babbitt Network16, 

each line indicates the formation of one of the all-combinatorial hexachords (associated by 

letters) by combining trichords with themselves or with others. Note that trichord 3-10[036] 

cannot produce any of all-combinatory hexachord, while trichords 3-6[024] and 3-12[048] are 

apart from the other trichords since they are connected only with themselves. As in partially 

ordered sets, there is no implied order among the trichords in this space. Nevertheless, one can 

follow the paths on the graph to produce “a sequence of trichords modulating one to another 

via all-combinatorial hexachords, or vice-versa” (MORRIS, 1995, p. 341). 

 
15 Hexachords that can form aggregates when combined with any of their own derivations (transposition, inversion, 

retrogradation, and retrogradation of inversion). For further information, see Strauss (1999).  
16 According to Morris (1995, p. 340), “many of the long-range processes in Milton Babbitt’s compositions from 

1948 to about 1960 based on hexachordal and trichordal combinatoriality are modeled by this space”. 
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Figure 16 – Compositional space named Babbitt network that is formed by all trichords and how they can be 

combined to produce one of the six all-combinatorial hexachords (MORRIS, 1995, p. 341). 

Although the objects and relationships of the Babbitt Network relate to a theoretical 

model, the fact that they characterize part of Babbitt’s work suggests the possibility of 

elaborating a compositional space from analytical data. In this case, one can infer a hypothetical 

compositional space of a work and use this space to elaborate a compositional design for a new 

work17. For example, the intervallic analysis of the fugue’s subject of Bartok’s Music for 

Strings, Percussion and Celesta reveals that the theme is constructed by the intervals of +1, -1, 

+3, -3, and -2 (Figure 17a). From this analysis, we can construct a hypothetical compositional 

space to show the possible interval paths that underlie the construction of the theme (Figure 

17b). The produced graph can be read as a transition matrix of a Markov Chain18. This graph 

enables various paths with cyclical movements in a partially ordered relation that can be used 

 
17 Such a methodology can be related to Liduino Pitombeira’s Systemic Modeling, in which the analysis of a piece 

of music provides a compositional profile – a set of objects and relationships of one or more musical parameters 

– thereby the composer can construct a model for the composition of a new piece by preserving the relationships 

and changing the objects (see PITOMBEIRA, 2018).  
18 Markov chain is “a stochastic model describing a sequence of possible events in which the probability of each 

event depends only on the state attained in the previous event” (MARKOV CHAIN, 2019).  
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to construct a compositional design that holds a similar intervallic relation of Bartok’s work. 

Of course, this is a superficial similarity given that the design may superimpose these intervals 

as chords or in polyphonic contexts, creating sonorities not used by Bartok. Moreover, the 

realization of this design may include multiple interpretations; the composer may realize it in 

any aesthetical orientation, which may not necessarily preserve Bartok’s own aesthetic and 

style. 

 

Figure 17 – Elaboration of a hypothetical compositional space from the analysis of the fugue’s subject of 

Bartok’s Music for Strings, Percussion and Celesta (1936), Sz. 106, First Movement: a) analysis of intervals and 

b) graph showing the cyclical paths
19

. 

Compositional spaces do not concern only pitch-classes. Nor their objects need to 

be necessarily musical objects. One can extend their theoretical foundation to cover a variety 

of objects, such as sets of rhythmic patterns, timbral combinations, textural configurations, or 

other musical entities, types of musical objects, sets of abstract transformational relations, and 

so on20. For example, a compositional space can map the musical grammar of tonal harmony 

as a partially ordered set whose order denotes syntax (Figure 18)21. This space is abstract as it 

is applicable in any tonality. Despite the starting and ending point, the space is cyclic since after 

V there is a bifurcation that returns to the previous I, which makes the total duration of the 

harmonic progression indefinite by its possible looping. Apart from tonal harmony, the same 

 
19 This graphic representation was elaborated by Robert Morris as an illustration given in his class “Compositional 

Practices (c. 1925-55)” at Eastman School of Music in Fall term, 2018. 
20 This enables us to propose compositional spaces that relate a set of textural configurations. See Chapter 4. 
21 Morris emphasizes the didactic and simplified character of this representation. For a real representation other 

possibilities need to be included, such as substitution between chords within the same function (VII replacing V, 

for example), the use of secondary dominants, chromatic transformations, relative and parallel minor substitutes, 

as well rules for voice leading (MORRIS, 1995, p. 340). Furthermore, the tonal syntax is also defined by 

quantitative aspects in which some chords and functions must have a higher occurrence than others. 
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principle could be applied to construct an abstract space that connects non-triadic chord, 

suggesting an associative syntax by repetition and hierarchy. 

 

Figure 18 – Abstract compositional space of the general syntax of tonal harmony (MORRIS, 1995, p. 340).  

Both Morris’ proposal of compositional design and compositional spaces provide 

the theoretical basis for the elaboration of the present proposal called textural design. In the 

next section, we shall introduce the definition of texture that underlies the present thesis.  

2.2 Musical Texture 

In its origin, the term “texture” is related to the senses of touch and vision, whose 

meaning describes the sensations concerning the surface of an object. As a musical concept, its 

application is diffuse and sometimes elusive due to the metaphorical translation of these 

sensations to the sonic domain. Hence, the discussion regarding musical texture is a sufficiently 

wealthy subject as it can include different perspectives that range from a pragmatic to a 

phenomenological approach to be applied in areas such as musical analysis, composition, 

musical education, historical musicology, aural perception, cognition, among others. Yet, until 

rather recently, texture was one of the least studied topics by music theorists, mainly when 

compared to the increasing number of works on pitch and rhythm. 

On the other hand, texture has been of great interest for composers, mainly from 

the twentieth century as an important musical attribute to dilate (or to blur) tonal syntax and its 

hierarchical relations. Such poietic development has influenced not only manuals for 

composition and orchestration, but also the way texture (and music) is perceived. Thus, a 

compositional theory for using texture may be designed to help composers to deal with it more 

systematically, enabling a more sophisticated textural organization. Of course, the formulation 

of such a theory would also contribute to the expansion of analytical tools to investigate textural 

organization of a piece. In order to start the discussion of such a theory, we shall define what, 

in music, the term “texture” refers to.  
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Despite there is no consensual definition of texture, due to the plurality of meanings 

the term may evoke in musical contexts22, the vocabulary used to describe a textural event 

seems to converge to two main approaches: texture as organization (texture-plot) and texture 

as sonority (FESSEL, 2007).  

First, texture is understood as a structure whereby vocal or instrumental parts are 

organized in a composition. The descriptive vocabulary for this approach includes conventional 

labels, such as monophony, homophony, polyphony, and heterophony. In fact, the first formal 

studies on texture were based on the definition and identification of these textural types in the 

repertoire23. Although such labels refer to a specific organization of parts, they do not provide 

much reflection upon internal variations of each textural type or the possible transformational 

processes between them. Furthermore, these categories are limited to a repertoire in which vocal 

or instrumental parts are organized in a simple way, which does not cover most of concert music 

that has been produced since the twentieth century. 

The second approach, emerged from the 1950s as an alternative to describe the new 

types of textures in which the conventional labels are not suitable, concerns the aural perception 

of a piece. Thus, texture is defined by registral activities, combinations of timbre, variations on 

dynamics, spatial disposition of elements, and the like, rather than by its design, which covers 

a wider repertoire24. In this approach, texture is described through metaphorical terms, such as 

dense, sparse, thin, thicker, dark, light, and the like25. Of course, these terms are quite vague 

and equivocal for describing a textural event since they can be based on subjective criteria. 

In both approaches, the descriptive vocabulary associated with texture lack of 

precision and refinement to comprise a more systematical perspective. Although this general 

description allows the composer to freely fulfill the texture according to his/her creative goals, 

by improving the terms and tools for describing textural configurations, the composer can 

design a more imaginative and sophisticated textural sequence. 

2.2.1 Wallace Berry’s Approach to Musical Texture 

Departing from this background, Wallace Berry, in his book Structural Functions 

in Music published in 1976, presents the first methodology to support a formal study of texture, 

 
22 For a general discussion on the origin of the term “texture” in music, its multiple applications, and an attempt to 

formulate a unified definition, see Silva (2018). 
23 See, for example, Delone (1975), Levy (1982), Huron (1989), among others. 
24 Noticed that this notion of texture could be often confused with timbre, another aspect that has also been much 

too little explored, mainly considering its structural implications.  
25 See, for example, Ligeti (1964), Mountain (1997), among others. 
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“a systematization of textural thinking in a more objective level than the current one in the 

pedagogy of composition”26 (GENTIL-NUNES, 2009, p. 20). Berry improves the traditional 

lexicon for describing texture by including other labels to denote the organization of voices in 

a more specific way, such as chordal, doubling, mirror, and contrapuntal. Also, Berry extends 

prefixes homo, hetero, and contra, that mean, respectively, “equal”, “loosely equal”, and 

“different”, to define relations in rhythm, melodic direction (succession), and intervallic 

content. Furthermore, by measuring the registral motion of texture over time, that is, the 

intervallic expansion and contraction between the outmost voices, Berry includes a spatial 

aspect to texture, comprising in a general way both approaches to texture mentioned above. 

Berry proposes his own terminology and procedures to describe textural dynamics 

in a measurable, comparable, and objective way through numbers and graphics that can be used 

in a vast musical repertoire. Thus, the theoretical foundations provided by Berry have inspired 

further attempts for investigation of the various perspectives of the textural domain27. 

According to Berry (1976, p. 184), a given textural configuration is defined by the number of 

simultaneous vocal or instrumental parts therein (quantitative aspect) and their interactions to 

produce the “layers” of texture (qualitative aspect). In this sense, texture is one of the most 

prominent aspects of the musical surface prior to pitch and rhythm, revealed in a score or in its 

sonic realization by the way the score is laid out; the patterns of musical symbols show the 

various textures. This leads to noticing how musical materials are combined to assemble a 

textural configuration, regardless of their particularities (such as actual pitches, durations, 

dynamics, timbres, etc.). 

Based on Berry’s approach texture is understood, in the present work, as a musical 

attribute that concerns the organization of musical materials. Therefore, when we use the term 

“texture”, in fact, we are referring to a given textural configuration. A piece of music can hold 

either a single or multiple textural configurations that may consist of smooth transformations 

from one to another or sudden changes that break the musical flow. Let us exemplify this 

perspective of texture by examining an excerpt of Debussy’s Voiles (1909)28.  The beginning 

 
26 “sistematização do pensamento textural em nível mais objetivo do que o corrente na pedagogia da composição.” 
27 In Brazil, Berry’s work has influenced several studies on texture from the application of his methodology for 

analysis and composition to the formulation of original expansions of them (see, for example, LUCAS, 1995; 

SCHUBERT, 1999; CARVALHO, 2004; ALVES, 2005; SENNA, 2007; GENTIL-NUNES, 2009; 2017b; 2018; 

PONTES, 2014; SANTOS, 2014; MONTEIRO, 2014; CODEÇO, 2014; MOREIRA, 2015; 2016a; 2016b; 2017a; 

2017b; 2018; 2019; FORTES, 2016; RAMOS, 2017; SCHUBERT, 2018,  among others).  
28 It is noteworthy that Berry uses the initial measures of this piece to illustrate what he calls texture-motive – a 

musical situation in which “the particular qualities of texture are so vital a factor in the identity and interest of 

thematic-motivic material” (BERRY, 1976, p. 254).  
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of the piece (mm. 1-13) exhibits three distinct layers on texture, called in the present work as 

textural parts or simply parts (Figure 19): 

a) The parallel major thirds in the higher register (part A); 

b) The parallel octaves in the middle register (part B);  

c) The single pitch B♭ in the lower register (part C). 

 

Figure 19 – Three different textural parts at the beginning of Debussy’s Voiles (1909), excerpt (mm. 1-13). 

Note that although all parts derive from the same melodic material (the whole-tone 

scale), the three parts are distinguished from each other by registral placement, rhythm, melodic 

motion, and articulation. Each part can be understood as an autonomous element, and their 

combination affects the number of simultaneous parts within the texture, which creates textural 

progression and regression29. The sequence consists of a slowly increment (with internal 

oscillations) from a simple part toward a more complex set with the superposition of all parts 

 
29 Both concepts, proposed by Berry (1976, p. 185-190), are defined by changes in quantitative and qualitative 

aspects of the internal components from a textural configuration to another.  
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(m. 10)30. Also, the gradual presentation of parts contributes to the awareness of their endemic 

characteristic, helping their recognition as autonomous when they are combined with others. 

Each textural part has a different degree of what we call thickness31. The two 

parallel voices in parts A and B define a thickness degree of 2, and the single voice in part C 

defines a thickness of 1. Although thickness can imply a hierarchical sense of the type 

figure/ground, the single thickness of part C does not give it any more salience in comparison 

to the other parts as a melodic line would suggest. Indeed, part C is not a foreground part; its 

single pitch (B♭) in a rhythmic pattern is blurred by the melodic motion of the other parts. 

Moreover, despite the identical thickness of parts A and B, they do not function in the same 

way. The doubling in part A creates a whole-tone sonority – a characteristic gesture of 

Debussy’s music – while in part B the octave doubling emphasizes the melodic line and fills in 

the gap between the outmost parts. 

The closure of this section involves three textural stages to produce a cadential 

sense. First, the thickness of part B is incremented through the inclusion of two new components 

within the octave (mm. 15-22). This increment of voices also expands the textural complexity 

(textural progression), but without changing the number of simultaneous parts (three). Then, a 

new part formed by a single pitch D in three octaves is inserted (m. 21.2). Note that this new 

part does not change the number of simultaneous parts since at this moment, part B is omitted. 

Another possible interpretation of this new part is to consider it as a second variation of the 

initial part B in which a third octave is included in the doubling to increase the part’s thickness. 

In either case, this three-octave part has a function of a clue (or sign) for preparing the listener 

for a formal division, due to the expansion of the register span that produces a deviation from 

the three initial parts. Such registral expansion is more contrasting in its last articulation an 

octave higher, which closes the section (m. 22.1). 

Lastly, the texture undergoes recessive motion due to the decrease of the number of 

simultaneous parts (textural recession); part A is omitted (m. 22). As mentioned above, this 

recessive procedure is even more emphatic because it comes after a textural progression of 

increment of thickness. Thus, the rising movement of complexity contributes to the 

apprehension of cadential sense. In this closure, part C is preserved as a kind of “textural pedal”; 

 
30 The notion of complexity here concerns the simple computation of the number of parts, considering that more 

parts simultaneous are more complex than isolated parts. A further discussion on textural complexity is given in 

section 4.2.4 in Chapter 4. 
31 In general, the thickness of a part is defined by the number of individual components (notes) therein. However, 

it may also consider other perspectives. This concept is equivalent to Berry’s density-number applied to each 

individual textural part. See Chapter 3 for further information. 
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however, its rhythmic pattern is replaced by a stationary one (sustaining note), which reduces 

the overall motion (rhythmic activity) for preparing the formal articulation. Furthermore, this 

note of part C is also preserved along the following section (m. 22.2). Therefore, part C can be 

understood as a “pivot” part (an allusion to the harmonic domain) that connects both sections 

with a smooth transition32. 

From this quite simple example, defining textural parts, it should be clear how 

textural differentiations affect music time and form33. The way music evolves over time is often 

a matter of textural change. As demonstrated, each textural part has a specific function to 

advance the shape or trajectory of a composition. After all, texture is an important mean, 

thereby, composers articulate the musical form34 and their creative goals, highlighting their 

compositional identity35. Therefore, an important part of the compositional process may consist 

of design the textural sequence to unfold the musical materials, dealing with the linear 

presentation of textural configurations and their respective parts, as well the manner they are 

diachronically connected, the hierarchy of parts to define whether they are in “background” or 

“foreground”, their multiplicity and possible combinations to produce textural progressions and 

recessions, and the like. The discussion of these procedures and their relations with 

compositional practices is the main subject of this thesis. 

2.2.2 Gentil-Nunes’ Partitional Analysis 

The analysis we have just presented can be refined by assigning an integer number 

to each textural part in such a way that their cardinality would describe the thickness degree of 

their corresponding part. Thus, textural parts A and B would be identified by number 2 while 

part C would stand for number 1. The increment of thickness in part B (mm. 15-22) may be 

easily expressed by replacing number 2 by 4, which also indicates their numerical differences 

in thickness. This numerical notation of textural parts was proposed by Wallace Berry (1973) 

to allow a precise description of texture, enabling their measurement and comparison. 

 
32 In chapter 5, we discuss the formal function of parts in the unfolding of a musical piece. 
33 Obviously, this analysis is not exhaustive; not all textural aspects of this example were discussed. Other textural 

relations could be presented, as the temporal distance between the entrance of each part, the detailed description 

of their combination to depict the textural sequence, the way each part “activate” (or introduce) a new textural 

pattern, the pacing of textural changes, among others. However, our main concern here is to introduce the concept 

of texture and the methodological basis for its observation. Thus, we have decided to keep this first discussion 

simple. 
34 See Senna (2007) for a discussion of the relationship between texture and musical form. 
35 Of course, we are not suggesting that texture is a factor more important than others in the definition of a personal 

-compositional writing style, but texture can help (or even enhanced) the articulation of the various musical 

materials.  



 

   54 
 

In this methodology, a textural configuration with multiple parts can be described 

by a set of integer numbers, where each discrete number stands for a textural part thereof. A set 

H = [1,2,3], for example, indicates a textural configuration with three parts – each one holding 

a different thickness degree – while a set K = [2,2,2] constitutes another three-part textural 

configuration, but with all of them holding the same thickness degree36. Both sets H and K are 

textural organizations of six sounding components, which can be observed by summing all 

numbers within each one of them. Therefore, we can say that sets H and K are partitions of 

number six.  

According to George Andrews, a partition of an integer n consists of the various 

ways to represent n by summing integers, called integer parts or summands. For example, 

number 3 can be expressed by three different partitions: [3], [2+1], and [1+1+1]. Each one of 

these partitions can be associated with a textural organization with three components. This 

approximation between Berry’s textural notation and the Theory of Integer Partitions37 is the 

basis of Pauxy Gentil-Nunes’ research called Partition Analysis (PA)38. In PA, Gentil-Nunes 

advances Berry’s work in several ways. While Berry provides an elementary methodology for 

textural analysis through numerical notation, Gentil-Nunes discusses the framework itself 

regardless its exclusive analytical applications, which leads not only to the exhaustive 

taxonomy of textural configurations for n number of available components, which includes all 

partitions from 1 to n, but also to the topological relations among all partitions, that is, how a 

partition can be transformed into others39.  

From the observation of the internal relations between and among parts within a 

given textural configuration (the called binary relations), Gentil-Nunes proposes a pair of 

indices, what constitutes, perhaps, the greater conceptual improvement of Berry's work: 

a) Agglomeration (a) – which refers to those components that assemble the same 

textural part. This index expresses a global thickness degree of a textural 

 
36 In Berry’s notation, the numbers referring to parts are stacked to one another according to their registral 

placement in the piece of music; nevertheless, in this thesis, we prefer to write it horizontally separating the parts 

with commas in order to avoid the inclusion of vertical space in the text. A proposal for depicting Berry's registral 

placement of parts is discussed in Chapter 2. 
37 This is an important approach of the field of additive number theory developed by mathematicians such as Euler, 

Hardy, Ramanujan, among others (see ANDREWS, 1984; and ANDREWS and ERIKSSON, 2004). Within 

musical contexts, partitions are usually applied to divide a twelve-tone row into subsets (dyads, trichords, 

tetrachords, pentachords, etc.) that most often share some intervallic or transformational relation. Thus, when 

partitioned, different versions of the row can be combined in several ways to produce various levels of aggregates 

or other pitch-class structure (see MORRIS, 1987).   
38 See Gentil-Nunes and Carvalho (2003); and Gentil-Nunes (2009). 
39 We discuss these operations in section 4.2.1 in Chapter 4. 
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configuration by computing all relations of dependence among all sounding 

components; 

b) Dispersion (d) – whose function is to express the internal diversity of the partition 

defined by the non-congruence of its component parts, that is, it provides the 

number of relations of independence among all sounding components, expressing 

a kind of general “degree of polyphony” of the partition.  

  

In order to facilitate the usage of this pair of indices and their relations with the set 

of partitions, Gentil-Nunes (2009, p. 38-57) proposes two graphic tools. The first, called 

Partitiogram, consists of a two-dimensional graphic that displays a topological view of 

partitions according to their respective indices (Figure 20a). This graphic enables one to access 

either all partitions from 1 up to a given number or the trajectories among partitions from a 

textural progression of a piece of music. The dispersion index values are set in the abscissa axis 

while the agglomeration index values are in the ordinate axis. Note that the organization of 

partitions in the Partitiogram presents all gradations from the textural extremes (massive and 

polyphonic textural configurations). The second graphic, called Indexogram, shows the way 

the indices evolve through time, which enables the study of the textural patterns of a given piece 

(Figure 20b). Note that the indices in the Indexogram are written in such a way that their 

deviations from the central line produce geometric structures called “bubbles” that constitutes 

the patterns to be considered in the textural analysis. The sequence of partitions is presented 

above the graphic, aligned with their respective indices. 

The development of PA also leads to the application of the discovered structures in 

other musical fields, as melodic structure, orchestration, and timbre, instrumental techniques, 

among others, as well as the translation of the homologous structures from one field to 

another40. Like Berry's work, PA has influenced several authors to expand the theoretical field 

of musical texture, considering various perspectives. Most of these works focus on the 

analytical perspective of texture, with the formulation of new concepts and tools to suit different 

goals. Also, the compositional applications of these works are usually based on their respective 

analytical data, without further theoretical or systematic reflection on the creative use of 

partitions, as well as a deeper discussion on their textural choices (see, for example, SANTOS, 

2014; MONTEIRO, 2014; CODEÇO, 2014; MOREIRA, 2015; FORTES, 2016; RAMOS, 

2017; CARVALHO, 2017; among others).   

 
40 In section 4.2.3 of Chapter 4, we discuss the possible application of PA’s melodic approach to elaborate a textural 

design through a linear perspective.  
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Possibly, one of the most significant and recent expansions of PA is the formulation 

of the concept of Partitional Complex, in which partitions are not observed as autonomous 

elements in the textural progression, but they are part of a set of partitions that cooperate in the 

unfolding of a referential partition in a wider scope (GENTIL-NUNES; RAMOS, 2017; 

RAMOS, 2017). This multi-level analytical perspective, akin to the principles of Schenkerian 

analysis, constitutes an effort to approximate PA’s concepts and the traditional compositional 

practices, providing a flexible approach (i.e., not rigid) for using partitions in a more creative 

way within the compositional process41.  

 

Figure 20 – Graphic tools from Gentil-Nunes’ Partitional Analysis: a) Partitiogram with all partitions from 1 up 

to 6; and b) Indexogram of an hypothetical piece. Graphics generated by Parsemat GENTIL-NUNES, 

2004/2014). 

 
41 This idea was the starting point of the proposal called Modes of Textural Realization we discuss in Chapter 5 

regarding the various ways to implement a textural configuration in musical score. 
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2.2.3 Complementary Bibliography 

For the elaboration of this thesis, we have also considered other complementary 

bibliographies. The general classification of texture in two different types, namely layered and 

additive proposed by Kari E. Besharse (2009) has influenced the elaboration of the textural 

spaces as an attempt to cover the internal nuances of both categories42. We have also expanded 

these categories, considering their internal organization. From the conceptual discussion on 

repetition and contrast by Gilles Deleuze (1988), Ivana Stoïanova (1978), and Silvio Ferraz 

(1998), as well as the melodic operations proposed by Paul Hindemith (1937), Joel Lester 

(1982), Pauxy Gentil-Nunes (2009; 2017), and Almada (2019), we have proposes eight general 

linear operations to organize the textural sequence. This proposal has also based on the 

analytical method called Stratification proposed by Edward T. Cone (1962) and its further 

developments in the works Mary Wennerstrom (1975), Antenor Corrêa (2009), and Gretchen 

Horlacher (2011). Finally, we have considered the discussion on the technical aspects of 

instrumental realizations of chords in the guitar by Bernardo Ramos (2017) to elaborate one of 

the Modes of Textural Realization called Evolving Realization43. For a didactic presentation, 

all these works are discussed in detail (when pertinent) in the following chapters.  

Since the beginning of the twentieth century, texture has become a significant 

musical attribute for composers as a way to expand the compositional practices by considering 

various kinds of manipulations. Rather than melodies and harmonies, many composers have 

focused on the manipulation of various textural aspects as a way to unfold their compositional 

ideas. Kari E. Besharse (2009, p. 30) emphasizes the importance of texture and the creative 

process: 

In music, texture is on one hand a compositional device that allows composers to 

deploy their musical ideas into vertical and temporal sound-space. On the other hand, 

it also has to do with how different sounds or musical streams are grouped together 

morphologically as we hear them. Composers have manipulated this device 

throughout the history of Western music and have invented different types of textures 

as a way of grouping and controlling the perception of different musical elements. In 

this way, the composition of texture goes hand in hand with the compositional act 

itself. Texture enables the perception of all the other aspects of music. It is the steel 

girder frame onto which musical ideas and processes involving pitch, harmony, 

timbre, and rhythm are attached. Through the employment of texture, composers can 

manipulate how the listener will perceive their ideas over time, on both local and 

global scales.  

 
42 See section 3.2 in Chapter 3.  
43 See section 5.1.3 in Chapter 5. 
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In fact, as Berry (1976, p. 241) states, “textural stasis, progression, recession, and 

variation are basic in the functional process by which forms are shaped, and by which 

expressive functional events (climactic, cadential, introductory, expository, etc.) are projected”. 

Despite its importance as a structural element in musical discourses, the compositional potential 

of texture is a topic not often discussed or analyzed in the theoretical literature. Even recent 

composers (most often) do not explicitly present in their writings on their own music ideas 

about textural organization; nor do they display any concern about a systematic approach to 

texture. If their music seems to be constructed out of various textural configurations, these are 

conceived intuitively, as the outcome of the interaction of the other musical parameters.  

Most of the works on texture have been concerned to discuss the potential analytical 

perspective of texture, as a methodology for investigating pieces in which traditional 

approaches based on pitch and rhythm are not adequate (or even viable) to depict the structural 

organization. Within the compositional process, the notion of texture is usually associated with 

either technical procedures, such as micropolyphony, pointillism, stratification, sound-mass, 

and aleatory counterpoint, used to produce archetypal textural results of twentieth-century 

compositional vocabulary, or the general definition of specific textural organizations (or even 

general patterns of organization) within a pre-compositional strategy. As a theoretical 

discussion does not necessarily justify these choices, probably they express stylistic traditions 

or aesthetical orientations of the composer’s experience combined with his/her creative goals, 

that is, they are idiosyncratic rather than systematic. 

The compositional approach of texture is the focus of José Orlando Alves’ thesis 

(ALVES, 2005). His proposal, called Textural Matrix Planning (Planejamento Matricial 

Aplicado às Texturas – PPAT), also departs from Berry’s textural methodology, including the 

use of matrices for a pre-compositional organization of texture. Nevertheless, it differs from the 

present proposal in various ways. In this section, we shall present the basic concepts of Alves’ 

work to make clear the differences between both proposals. 

Alves proposes three different matrices. The first one, referred to as K3x5, holds in 

each column a different textural configuration based on independence/interdependence 

relations. Following Berry’s methodology, the internal organization of these configurations is 

expressed by numbers that correspond to different textural parts (Figure 21a). Alves decides to 

consider a fixed value of components, that is, all textural configurations in K3x5 refer to the 

organization of three components (partitions of three) so that position k11 indicates the total 

interdependence of three components (partition [3]), k12 indicates the interdependence relation 

of two components and an independent component (partition [1,2]), and forth on. The zeros 
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within the matrix, according to Alves (Ibid., p. 85), do not have any function; their inclusion 

aims to avoid certain associations in matrix multiplication. 

 

Figure 21 – Three matrix of textural aspects proposed by Alves (2005): a) matrix of 

independence/interdependence relation, b) matrix of density-compression, and c) matrix of duration (ALVES, 

2005, p. 84-7) 

The second matrix (X5x1) indicates five different ranges of density-compression44 

defined arbitrarily by Alves (Figure 21b). In this matrix, the indicative variable x11 indicates a 

textural realization that can vary from one to four semitones, x12 denotes a variation from five 

to nine, and so on. Finally, the third matrix (Y1x3) concerns the temporal aspect of textural 

configurations in three different ranges of duration, taking as reference the number of measures 

(Figure 21c). Thus, y11 indicates that the textural configuration shall last from one to two 

measures, y21 from three to four measures, and y31 from five to six measures. 

In order to evaluate the potential of his proposal, Alves composes a group of five 

pieces for piano called Disposições Texturais [Textural Dispositions]. For each piece, Alves 

elaborated specific guidelines that define the way the textural organizations shall evolve. Each 

guideline indicates whether the textural organization shall increase or decrease and whether the 

textural flow shall involve a smooth or sudden motion from a textural configuration to another. 

 
44 Density-compression is an original concept proposed by Berry (1976, p. 209) to express the ratio between the 

number of concurrent sounding components and the space they occupy measured in semitones. 
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For the realization of each guideline, Alves defines a specific compositional strategy, whose 

function is to provide the necessary compositional procedures (or resources) to implement the 

guidelines in the musical domain (Table 1). 

Table 1 – Alves’s guidelines and compositional strategies for composing Disposições Texturais
45

 (ALVES, 

2005, p.  123-4). 

Disposições 

Texturais 
Guidelines Compositional Strategies 

 
No. 1 

Sudden contrasts between the total 

interdependence and the total 

independence within the components. 

Chord progressions in total interdependence in 

a slow tempo. In the total independence, in fast 

tempo, the three layers swap: a chromatic 

sequence of thirty-second notes, a melody, and 

motivic fragments. 

 

No. 2 
Alternations between the total 

independence and the interdependence of 

two layers. 

The three components alternate continuous 

articulations of thirty-second notes with sudden 

interruptions and motivic fragments in a fast 

tempo. 

 
No. 3 

Increasing independence within 

components and consequent decreasing of 

interdependence followed by the 

retrogradation of this proposition. 

In slow tempo, the three components also 

alternate continuous articulations in eighth 

notes and melodic lines. 

 

No. 4 
Rapid permutations between the 

interdependence of two components and 

total independence. 

A very lightly Scherzo. The components 

express motivic fragments. The piece unfolds 

using upbeats, which contributes to the idea of 

“fluctuation”. 

 
No. 5 

Progressive decreasing in the 

interdependence between components 

toward a total independence in the central 

part of the piece and returning to 

interdependence at the end. 

Chromatic continuum in moderato tempo 

without repeating any pattern in chromaticism 

the independence in the continuum occurs 

rhythmically with the juxtaposition of triplets, 

and melodically with the opposite movement 

between components. 

 

In Disposições Texturais No. 1, Alves alternates the block sequence with three-

layer polyphony as the guideline indicates (Figure 22). The reference of each element of three 

matrices is given as a code above the musical score. Note that although matrix K3x5 indicates 

the fixed number of three components, the blocks have five and six notes. Alves (2005, p. 125) 

argues that octave doubling does not affect the thickness of the block. In fact, as we shall 

discuss, doublings can be interpreted as having a compositional role within the musical 

realization of a textural configuration (e.g., fluctuations of dynamics produced by instrumental 

density, coloristic effect, the emphasis of a textural part, etc.), which may not necessarily 

indicate a deviation of textural organization. Moreover, the various pauses between components 

 
45 The table was freely translated to English from Portuguese by the present author.  
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in the polyphonic part may be understood as creating a different textural configuration (in this 

case, with fewer parts). Nevertheless, by defining the minimum window of textural 

observation46 as a single measure, Alves considers pauses as secondary elements within textural 

realization that does not affect its general organization47. Thus, the way Alves implement his 

planning in the musical score includes creative concessions for a compositional flexibilization. 

 

Figure 22 – Initial measures of Alves’s Disposições Texturais No. 1 with indications of PPAT’s matrices that 

were used in each textural configuration (ALVES, 2005, p. 125-6). 

Alves’s matrices can be understood as compositional spaces that provide a set of 

textural configurations and other related specificities to be used in the composition. Therefore, 

the way the textural configurations will be chronologically arranged in a piece of music, as well 

as their actual duration and density-compression, is not an intrinsic feature of Alves’ proposal. 

This linear organization may be defined in the realization stage. The textural design we shall 

present in this thesis, on the other hand, is exactly this linear organization of all textural 

configurations in a structure ready to be implemented as music. In this sense, our proposal can 

be understood as the bridge between the selection of textural components and their 

implementation as music. In fact, Alves' proposal can be used to create a textural design. In the 

following chapters, we shall introduce in a didactic perspective various concepts and tools for 

the elaboration, manipulation, and interpretation of textural designs.  

 
46 The window of textural observation can be understood as an abstract temporal frame in which all elements 

therein are understood as assembling the same textural configuration. A further discussion is given in Chapter 5.  
47 This relation between textural configurations and their compositional realization is discussed in hapter 5. 
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3 DEFINING THE TEXTURAL LEXICAL SET: A PROPOSAL OF TEXTURAL 

SPACES 

Texture is not an autonomous musical attribute; its formation is subordinated to the interactions 

among various musical parameters. Janet Levy suggests that “the role of texture is in some 

ways analogous to that of tone of voice or inflection in ordinary speech – a role that is necessary 

but never sufficient for conveying meaning” (LEVY, 1982, p. 483). Nevertheless, the definition 

of a textural configuration does not depend on the nature of these musical materials, since we 

often identify the same configuration in different works, which means that they share a certain 

degree of similarity despite their endemic characteristics (particular materials). Therefore, a 

distinction shall be made between the textural realization of musical materials in the form of 

musical notation48 and the description of the textural organization of these same materials49. As 

a model of organization, we may use codes of various natures (e.g., verbal labels, numbers, 

figures, graphs, etc.) to express how the components interact to one another without the urge 

detailing their actual musical content50. In this sense, all textural realizations in musical notation 

that can be described by the same code will be understood as equivalent in the present work. 

Consider, for example, the initial textural part of Debussy’s Voiles that we have 

analyzed in the previous chapter (Figure 23). All musical materials involved in the construction 

of this part – e.g., pitch content, rhythm, intervals, dynamics, timbre, among others – contribute 

to the textural assembly. However, its conversion to a code discards the particularities of these 

materials. This textural part can be described by number 2 that expresses the number of 

concurrent notes, by a label as “parallel motion” or “sequence of blocks”, a visual representation 

of its melodic fluctuation in the register, a graph, and so on. Note that none of these codes 

provides any information regarding the musical content of the materials. This emptying process 

of details to devise an organizational code underlies analytical application. In this case, we say 

that the textural realization in the musical notation was encoded. In order to understand what a 

code is describing exactly; we may retrace the encoding process to compare the code with its 

realization in the musical score. More precisely, we may compare each coded component with 

its correspondent musical component (one-to-one mapping). Within the compositional process, 

 
48 In this work, we discuss texture according to the way it is written in a musical score, that is, although we may 

comment aspects regarding its possible sonic realization and perception, our main discussion concerns only 

notational aspects of textural configurations. 
49 In this case, we are referring to texture as an organization instead of texture as a sonority (see FESSEL, 2007).  
50 Although the musical score may also be understood as a code with musical symbols that describes (or prescribes) 

a sonic realization, the codes we are referring to hold a higher level of abstraction, as a token that stands for a more 

complex structure than those presented in the musical score.  
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in turn, the procedure is inverse. The composer “translates” the code into the musical score, 

fulfilling it with various materials to unfold the textural configuration, which can be done in a 

myriad of ways according to the composer’s aesthetic inclinations or creative goals. In this case, 

we say that the textural code was decoded to musical notation51. Thus, the relation between 

textural realization in musical notation and textural codes can be set to both analytical and 

compositional perspectives.  

 

Figure 23 – Encoding and decoding process depicting the relation between the textural realization as music 

notation and possible textural codes that describes it. Original conception of the present author. Debussy’s Voiles 

(1909), excerpt (mm. 1-4).  

Of course, not every particularity of the musical phenomenon can be fully described 

by a code or by any other means. In every encoding process, there is a loss of information; 

otherwise, the code would stand for the phenomenon itself, and its modeling function would be 

ineffective. For instance, the harmonic code “dominant seventh” describes any chord formed 

by a root, a major third, a perfect fifth, and a minor seventh, but it does not specify the registral 

placement of each note, their duration, whether it has pitch duplication or not, which instrument 

(or instruments) are involved in unfolding it, and forth on. In the compositional perspective, the 

code is understood as a model that represents a given textural organization whereby the 

composer may implement it as music by defining the musical materials that unfold it. This 

 
51 In chapter 5, we discuss some potential ways to translate a textural code into musical notation. 
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reductive process is intrinsically related to the construction of any code as they are mean to 

achieve well-defined goals (e.g., analytical descriptions or compositional organization). 

Although much can be said about possible analytical issues regarding textural 

analysis, our primary goal here is the poietic (creative) aspect of texture and its possible 

codifications52. As a consequence, rather than propose an analytical examination, all examples 

from repertory we shall present in this work are intended to demonstrate how the concepts we 

are discussing may be related to compositional practices. But in doing so, of course, we are not 

suggesting that any example constitutes an application of a specific compositional procedure. 

Also, all textural features we highlight in each example (including the original ones) intend to 

be just plausible, coherent, and not necessarily unequivocal interpretations.  

Given the complex nature of texture as a musical attribute, the most common codes 

used historically to describe textures are based on labels, such as monophony, homophony, 

polyphony, heterophony, chordal, massive, pointillist, thin, dense, sparse, and the like. These 

terms acquired their meaning mainly by conventions, that is, “through constant use, they have 

become attached to certain textures, acquiring an immediacy necessary to produce practical and 

speculative discussion” (TRENKAMP, 1980, p. 20).  

Anne Trenkamp (1980) stresses the importance of more precise definitions for these 

labels, positing them as belonging to the same textural spectrum. Homophony and polyphony, 

for example, can be understood as “opposite ends of a continuum” (Ibid., p. 23). That is to say, 

a texture is not necessarily defined as homophonic or polyphonic, but it is posed in an 

intermediate point between them. Thus, according to Trenkamp, the labels have no constrained 

meaning; they can convey many types of internal variations as gradations of their 

characteristics. Yet, the use of language to code a texture implies in a series of limitations. For 

example, as an attempt to convey more details, we may create new terms or “append” other 

terms to the conventional ones. In both cases, it would demand a clear definition of their specific 

meaning, which would make their correspondence with the musical realization even more 

complex and barely intuitive. Not to mention that, depending on word choice, the translation to 

some languages would not cover the same meaning, as we have noticed, for example, in the 

translation of specific musical terms from German to other idioms (e.g., Grundgestalt, Ursatz, 

Klangfarbenmelodie, among others). Formulating codes of other nature than labels to describe 

textural organization can be a good way to construct creative tools for use in composition. In 

order to define nonverbal codes that allow mapping all available textures for the composer 

 
52 Nevertheless, all concepts we shall discuss in this work can also be applied to analytical perspective or in any 

purpose whatsoever. 
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(textural lexical set) in a more specific and systematic way, we shall first discuss what we may 

refer to as textural morphology. 

3.1 Textural Morphology: Defining the internal components of any texture 

In linguistics, morphology refers to the study of word formation, with discussions 

on their internal structure, how new words are coined, and how their meaning and form can 

vary depending on their use in sentences. The study of morphology is essential in all languages, 

because it enables the formation of new words or morphemes53 from old ones through various 

processes. These transformations may change the category of a word (e.g., transforming an 

adjective into an adverb, a noun into an adjective, a verb into a noun, and forth on) or only its 

inflection, that is, changes that preserve its category, such as the relation between singular and 

plural, or changes in genre, person speech, within verb tense, among others (LIEBER, 2009, p. 

2). A word can be divided into smaller pieces from an atomic phonological level (the letters) to 

syllables and morphemes54, which one of them with a specific function to advance the word 

formation and meaning. For example, in English, letter “s” may denote plural for some nouns 

if added at their end. Similarly, the morpheme “ly”, when suffixed to certain adjectives, may 

transform them into adverbs.  

In the present work, we propose a conceptual lecture of the textural configurations 

using the paradigm of a word – for the sake of developing a morphology of a textural unit, and, 

therefore, of a “textural language”. Thus, we shall discuss the internal components involved in 

the formation of any textural code, the way they can be combined to produces more complex 

structures, and how they underlie the textural features. By using a linguistic analogy, we hope 

that our discussion on texture becomes clearer55. Thus, for each constituent element of textural 

configurations, we shall associate a correspondent linguistic term. After discussing the textural 

morphology, we shall be able to define various textural codes.  

The atomic and most elementary component of a textural configuration is referred, 

in this work, as musical threads, or simply threads. If a textural configuration is analogously 

understood as a “word”, then, the musical threads correspond to the letters that form it. A 

musical thread corresponds to a voice or instrumental part within a given piece of music, but, 

 
53 Morphemes are “the minimal meaningful units that are used to form words” (LIEBER, 2009, p. 32). 
54 Obviously, a word that has a single syllable or morpheme can be divided only into its letters. 
55 Of course, as textural configurations are originated by vertical concurrent relations mostly from high to low 

register, and words are (at least in English) horizontal constructions with their components placed side by side, 

this metaphor we are proposing here must consider their difference of orientation; the diachronic relation of 

consecutive component parts of a word must be understood as the synchronic relation of concurrent parts in the 

textural configurations (a change of 90º).  
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as we shall see, our conceptual proposal holds some contextual specificities. When two or more 

musical threads are combined according to a given criteria, they form a compound structure 

called textural part, which corresponds to what most musicians would call layer or stratum of 

a textural configuration. Analogously, we may associate it to the formation of syllables, 

morphemes, or segments that gather one or more letters. Each textural part has a degree of what 

we call thickness that, in a general sense, portrays the number of threads therein. We shall 

discuss a further perspective on this definition of thickness. In certain ways, thickness can be 

analogously compared to the concept of syllable length (number of phonemes it contains). 

Finally, the number of parts of a textural configuration indicates its cardinality, which can be 

associated with the number of syllables of a word (Figure 24).  

 

Figure 24 – Metaphorical correspondence between linguistic and textural terms proposed in this thesis. Original 

conception of the present author. 

3.1.1 Musical threads 

The term “thread” is an allusion to the tactile texture in which the weft of a fabric 

is defined by the way the threads are intertwined and interwoven. In musical contexts, a thread 

might be defined as the minimal constituent component of any textural configuration expressed 

in the musical score. It may be a series of notes positioned in a register (a melodic line), a single 

sound of an instrument (pitched or unpitched), a pitch within a chord, etc. Note that the number 

of threads is not always equal to the number of instruments implied in the musical score, given 

that, besides the possibility of groups of instruments in unison56, some instruments can also 

 
56 Consider, for example, a choir’s part (S, A, B, or T) or a part of string ensemble (violins I, violins II, violas, 

cellos, or double basses) in which multiple instruments or voices play the same line in unison, but they are treated 

by the composer as a single line.  
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hold multiple threads at once (harmonic instruments, for instance, like piano or harp). Any 

textural configuration may have from 1 to n simultaneous threads, where n is an integer that 

stands for the maximal amount of threads. Therefore, the way the n threads interact with one 

another determine the organizational layout of textural configurations57.  

The notion of musical thread refers to the quantitative aspect of texture so that the 

total number of threads within a texture is one of the most rudimentary data of a textural 

analysis, because its computation requires the simple observation in the score without any 

additional process. Each thread is differentiated from the others according to the attributes 

therein (pitch, rhythm, registral placement, timbre, and so on). In order to define the number of 

threads of a textural configuration, departing from the score, we consider the notational choices 

made by the composer so that we count all threads written in the score regardless their relational 

intervals or instrumental indication.  

Consider, for example, two ways of writing three flutes in unison in the musical 

score: a) each flute written in a different staff (Figure 25a) and b) all written in the same staff 

and layer with an indication of their quantity by using “a3” (Figure 25b). In both cases, the 

sonic result will be the same, but their unlike notation may imply two possible analytical 

interpretations. In the present thesis, the musical score is the most decisive criterion to compute 

the number of threads since it reflects the way the composer deals with them, even though such 

notational choice may be related only to the layout rather than creative purposes. Thus, 

according to this pragmatic perspective, the first organization in three different staves suggests 

they are meant to be discrete elements in the musical plot so that they are counted as three 

different threads. In turn, the second notation may be understood as the articulation of a unique 

thread with a single note whose timbre is formed by three flutes.  

This measuring process is crucial for a consistent textural assessment not only for 

a precise textural morphology but also because changes in the number of threads underlie most 

textural progressions and recessions. In this sense, musical threads are akin to what Berry refers 

to as sounding components. Nevertheless, Berry’s sounding components can be defined by a 

contextual evaluation, which “may refer generically to any textural ingredient or factor as 

indicated in the immediate context of consideration” (BERRY, 1976, p. 186). It can be a line, 

an instrumental part, different concurrent pitches, and so on. The concept of musical threads, 

on the other hand, concerns the notational aspects of textural configurations, which can be either 

 
57 This idea is contained in the concept of binary relations proposed by Gentil-Nunes (2009, p. 33). 
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equivalent to Berry’s sounding components or not, depending on the way such textural units 

are written in the musical score. 

 

Figure 25 – Notational presentation defining the number of threads: a) unison of three flutes in different staves 

forming three threads and b) unison of three flutes in the same staff line forming a single thread. 

 

Figure 26 – Four excerpts constituted by six concurrent musical threads: Mozart’s Quartet No. 14 in G Major, 

K. 387 (1782), excerpt (m. 79), Brahms’ Trio No. 5 (1891), Op. 114, excerpt (mm. 7-9), Debussy’s Danseuses 

de Delphes, Preludes - Book 1, No. 1 (1910), excerpt (mm. 1-3), and Kaija Saariaho’s Der Herbst, third 

movement of Tag des Jahrs (2002), excerpt (mm. 10-11). 
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Let us exemplify the concept of musical threads by considering four different 

musical excerpts holding six six concurrent musical threads (Figure 26). In Mozart’s Quartet 

No. 14 in G Major, both first violin and viola hold two threads with double stops while the 

second violin and the cello execute a single thread each. The six threads in Brahms’ Trio No. 5 

are distributed in such a way that the clarinet and cello hold a single thread each while the piano 

presents four threads, with a different gesture of octave doubling for each hand. All six threads 

are presented simultaneously in the piano of Debussy’s Danseuses de Delphes as a sequence of 

chords with an internal melody. Finally, in Kaija Saariaho’s Tag des Jahrs, each part holds a 

single thread with a different sonic factor, which may balance the dynamic distribution among 

threads within the texture. 

3.1.2 Textural Parts  

When two or more simultaneous threads share some characteristic, such as the same 

pitches, pitch-classes, rhythms, register span, similar timbre, melodic contours, dynamics, 

articulations, and the like, they may assemble a single structure that we call textural part (or 

simply part)58. If such relations are not established among the threads– or if the characteristic 

they share is not significant enough to be considered – then, each thread may stand for a 

different textural part. Therefore, the definition of a textural part concerns an organizational 

process whereby threads are gathered or segregated according to a given criterion of 

comparison. Given that any isolated textural configuration within a piece corresponds, most 

often, to a local phase of a broader ongoing process, textural parts can be understood as an 

autonomous element of textural discourse, so that a part can proceed from a texture to another 

as an invariant element, or it can be transformed, removed, or included to advance textural 

motion59. 

A part corresponds to what is commonly referred to as a layer (or strata) of a texture, 

which may hold from 1 to n threads. Let us illustrate this concept by discussing two possible 

textural organizations with two threads (Figure 27). In the first example, both threads are totally 

autonomous; they differ from one another in their pitches, rhythm, timbre, dynamic, and 

registral placement (Figure 27a). Thus, based on their unrelated characteristics, we can define 

the texture as comprising two autonomous textural parts, each one with a single thread. In this 

 
58 The term, introduced by Pauxy Gentil-Nunes (2009), is an alternative of Berry’s real component to avoid the 

overuse of word “component”, which can also lead to conceptual confusion. In addition, the use of the term “part” 

allows an approximation to the vocabulary of Theory of Integer Partitions (see section 3.2.2).  
59 See section 4.2.2 in Chapter 4 for a discussion on the diachronic transformation of textural configurations 

through the manipulation of their parts. 
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case, we say that the threads hold a relation of dispersion, that is, they diverge from one another. 

Conversely, in the second example, the threads share the same rhythm and a similar timbre, 

which leads to understanding them as a single textural part comprising two threads (Figure 

27b). We say that the threads hold a relation of agglomeration, which means that they have a 

certain level of collaboration (or concordance) that allows their interpretation as cooperating to 

assemble a single unit60.  

 

Figure 27 – Two possible textural organizations of two threads: a) dispersion relation producing two textural 

parts; b) agglomeration relation assembling a single part. Original excerpts of the present author.  

Textural parts are defined by comparing all threads according to a given criterion 

to define whether they are in agglomerative or dispersive relation61. Both relations also 

delimitate the boundaries of each part since all threads in collaboration of a textural part are 

necessarily in dispersion with the threads of other parts within the same texture. Defining 

textural parts is, perhaps, the paramount aspect of textural perception, analysis, and composition 

because it underlies the notion of texture as an organizational structure. Any textural code is 

based on the definition of the number of textural parts and how they are put together. When we 

are listening to music, for example, rather than listening each thread separately, we usually 

attempt to organize our auditory experience into textural parts, grouping threads with a certain 

similarity and isolating threads that seem disconnect from the rest62. By doing so, we are 

defining textural parts. 

Each analyst may define his/her own criteria according to what is more critical or 

adequate in textural analysis or specific work or repertoire. After all, the definition of parts is 

(and must be) contextual, argumentative, and not necessarily unequivocal, given that the 

materials that unfold the texture of each piece is unique, which may require specific criteria. 

Consequently, the same piece can be encoded in different but logical and coherent ways 

 
60 Agglomeration and dispersion are, in fact, two indices extracted from each textural configuration, departing 

from the assessment of all binary relations between threads, considering some criteria of segregation. Both 

concepts are proposed by Gentil-Nunes (2009, p. 33-44). 
61 This comparison is also defined by the binary relations (see GENTIL-NUNES, 2009, p. 33) 
62 See Bregman (1999) for a discussion regarding the auditory segregation of textural part. 
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according to the criteria adopted. To put it differently, the analytical definition of textural parts 

is a matter of hermeneutics and reasoning defined by the analyst. Pauxy Gentil-Nunes, for 

example, has considered criteria, such as rhythmic coincidences, internal melodic structures 

(intervallic motion), and musical events to depict the organization of parts. His theoretical 

framework, namely Partitional Analysis (GENTIL-NUNES, 2009), has also applications 

considering criteria, such as timbre (orchestration) organization (MONTEIRO, 2014; 

GUIGUE, 2017), musical gestures (CODEÇO, 2015; FORTES, 2016), or functional role of the 

parts related to the instrumental techniques (RAMOS, 2017). Long before, David Huron has 

already proposed six criteria to define how musical characteristics underlies the discrimination 

of parts: “pitch sharing, pitch-class sharing, unison motion, semblant pitch motion, onset 

synchrony, and instrumental (timbral) homogeneity” (HURON, 1989, p. 132)63. After 

implementing these criteria in a computer database with more than 450 works, Huron argues 

that only evaluating rhythmic coincidence and a similar contrapuntal motion are enough to 

determine interrelations among threads and, consequently, segregate textural parts. Gentil-

Nunes (2009, p. 224-5) arrived at the same conclusion through the analysis of Brian 

Ferneyhough’s Adagissimo, where the rhythmic factor seems to override other criteria to 

establish relevant textural structures. 

In fact, rhythmic coincidences among threads have been the most prominent factor 

of grouping and segregation in analytical works. Berry asserts that “rhythm is surely the most 

critical factor in interlinear relations; thus, within the independence-interdependence scale of 

textural “values” it is the most decisive factor in the assertion of interlinear opposition 

(diversity, resistance, counterpoint)” (BERRY, 1976, p. 191). Consequently, threads in 

“rhythmic unison”64 tend to be understood as components of the same part. Nevertheless, the 

rhythm must not be the unique criterion to define textural parts, nor the most decisive. A tuba 

and a piccolo, for example, may be sufficiently different in timbre and register span to evoke a 

dispersion relation even if they are rhythmic aligned. On the other hand, the proximity of 

register and homogeneity of timbre may gather threads into a single part even if they are 

rhythmically divergent.  

Moreover, from the twentieth century, rhythmic coincidences or divergences may 

have a secondary role in the creative organization of threads. In works such as Penderecki’s 

 
63 By “semblant motion” Huron refers to traditional contrapuntal motions in parallel or alike (HURON, 1989, p. 

132-3). 
64 Term coined by Rosemary Mountain ([1997?], p. 4) in reference to rhythmic coincidences among voices or 

instrumental parts. 
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Threnody to the Victims of Hiroshima (1960), for example, the rhythm is not even a viable 

criterion for defining textural parts since open notations define gestures. Rather, we shall 

consider other criteria, such as the registral placement or the timbral affinity. Not to mention 

that the possible lack of rhythmic coincidence is, indeed, an archetypal compositional strategy 

to avoid regularity associated with tonal practices, which may not necessarily mean that the 

composer does not group threads in agglomeration relation considering other criteria. Consider, 

for example, the creative usage of the ‘Koenig’ effect on the formation of timbre by fast 

oscillation. Notes lasting less than 100 ms are too fast to be perceived as separate elements so 

that they create an expression of continuity: “[...] the brain cannot process them as individual 

moments. Instead, [...] [they] blend together into a strange, fluctuating sound somewhere 

between melody and timbre” (IVERSON, 2018, p. 124). Ligeti applied this effect in his works 

as Continuum (1968), for harpsichord, and Coulée (1969), for organ, in which sequences whose 

onsets were 50 ms apart – “a rate at which discrete notes blend together into a continuous 

fluctuating timbre” (Ibid., p. 125). In this case, the lack of rhythmic coincidences among threads 

is meant to assemble a timbre, which defines their grouping into a textural part regardless of 

the rhythm. 

Within the compositional process, the composer may determine how threads shall 

interact with one another to assemble textural parts. By doing so, of course, the composer may 

decide whether this organizational layout shall be audibly clear or not by the way musical 

materials are put together. In both cases, the composer may consider several acoustic factors 

that affect how textural parts are aurally perceived with more or less autonomy. Not necessarily 

all parts within a texture may be defined by the same criterion. The composer may involve 

multiple concurrent criteria to gather threads into a textural part. For instance, two threads may 

assemble a part based on their equivalent dynamics while timbre equivalences gather other three 

threads in a part within the same texture. Another part with a single thread may be differentiated 

from them by rhythm, and so on.  

Another possible creative application involving the definition of textural parts may 

consider a multi-level structure, in which more than one organization of parts occurs 

concurrently in distinct musical parameters. Figure 28 provides an example of a multi-level 

structure with three different organizations. First, rhythmic coincidences define two textural 

parts that hold two threads each: (i) the first violin and viola and (ii) the second violin and cello. 

Second, the way each thread is arranged in the register reveal a similar division but involving 

different threads within each part: both violins forming a part and viola e cello forming another. 

Finally, a third organization of two parts can be defined by timbral differences so that the first 
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violin in pizzicato stands for a single part and the other instruments in arco assemble another 

part with three threads. If this excerpt were of an actual piece, the first and the second 

organization might be a reference to a recurrent structure while the third organization introduces 

a new idea that might be developed with other criteria in some other section. 

 

Figure 28 – Rhythmic coincidences, register span, and timbre defining three simultaneous organizations of 

threads. Original excerpts of the present author. 

3.1.1 Textural Thickness 

Texture is often described in regard to its thickness. One may say a given texture is 

thicker than another or that two textures are equally thin. But what does thickness mean in 

textural context? Or how can we measure this thickness to determine if a texture is thicker, 

thinner, or equal than another? Usually, the notion of thickness is associated with the global 

number of threads within the textural configuration so that the more threads a given 

configuration has, the higher is its thickness. Nevertheless, consider, for example, two textural 

configurations with eight simultaneous threads each one sustaining a note. The first superposing 

different intervals and the second with all threads in unison. Which one would be classified as 
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having a higher degree of thickness? Most probably that one with different intervals would be 

classified as thicker, considering that the other example may be understood as a single note with 

its timbre being formed by additive synthesis, which is not (necessarily) a matter of textural 

thickness but of timbre/loudness. Then, the discussion of this question suggests that the notion 

of thickness is not only related to the number of threads, but also to their pitch (intervallic) 

content. 

In the present work, we shall use the term “thickness” to refer to the number of 

concurrent distinct pitches of a textural part, that is, how many different instances there are in 

the registral continuum (contour space65) without considering pitch equivalences (unison)66. In 

this case, the definition of thickness requires an evaluation of the materials involved in the 

textural assembly. According to Berry (1976, p. 196), “doublings in unison of course does not 

affect texture at all – not even its spatial aspects, but only sonority”. This idea is clear 

considering Berry’s description of texture in Stravinsky’s Variations for Orchestra (Figure 29), 

in which, according to him, the excerpt corresponds to “a single voice heavily underscored in 

coloration and sonority” that consists of “an extremely potent monophonic statement, with a 

variety of colors and articulations” (BERRY, 1976, p. 199). Note that, except by the octave in 

the double bass, all other instruments are in unison. This momentary extension of thickness 

produced by double bass can be read as a textural activation that “launches the ascending 

motion with its initiating attack” (Ibid., p. 199). Moreover, the rhythmic divergence of harp 

constitutes another effect of coloration67. Therefore, in the present work, the combination of 

threads in unison is understood as a typical procedure of tone coloration whereby the composer 

may invent new timbres without necessarily affect the part’s thickness.  

In fact, what we refer to as thickness can be understood as Berry’s concept of 

density-number applied to each part separately. Nevertheless, for the sake of clarity, “thickness” 

and “density-number” will be differentiated. Only the sum of the thickness of all parts will be 

called as “density-number”, even noting that Berry’s original concept could be applied 

generically to any component of a textural configuration. For example, a textural configuration 

with three parts of thickness of two holds a density-number equal to six (Figure 30a). Another 

textural configuration with two parts of thickness equal to three also has a density-number of 

six (Figure 30b). Note that in textural configurations with a single part the density-number is 

 
65 See Morris (1987, p. 26-8). 
66 Note that this criterion shall not be strict since an occasional (short) unison among threads in the same textural 

part does not affect its thickness degree, at least in a global perspective. 
67 In Chapter 5, we discuss the relation between the referential textural configuration and its realization in the 

musical score, discussing what its structural and what is related to orchestral procedures. 
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equal to its thickness, and in configurations with multiple parts of thickness of one, the density-

number is equal to the number of parts (its cardinality). 

 

Figure 29 – Example provided by Berry (1976, p. 198) of unisons unfolding a single line in Stravinsky’s 

Variations for orchestra (1964), excerpt (m. 6). 

The procedure to calculate the thickness of a part consists of identifying in the score 

the number of threads, and then to count all threads in unison as one. It is important to point out 

that octave doublings, although not affecting the harmonic sonority, increases the register’s 

range, and, therefore, increases textural thickness. Moreover, any unpitched percussion 

instruments or other sonic sources that produce indefinite pitches or noise can also be ordered 

from high to low in a general sense of register, then they are included in the thickness degree68. 

 
68 Needless to say, they cannot be in unison since it refers only to tonic or definite pitches. 
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Thus, these unpitched or inharmonic sounds will be considered, in the present work, as different 

elements within the definition of the thickness degree.  

 

Figure 30 – Two textural configurations with density-number equal to six: a) organization in three parts; and b) 

organization in three parts. Original excerpts of the present author. 

A textural part may have a degree of thickness from 1 to n, where n is the number 

of threads within the part. If the number of threads is greater than the thickness, then two or 

more threads are in unison. They are understood as a composite component that adds one unity 

to the thickness degree.  

Figure 31 provides an example of a register continuum (piano roll) with three 

threads (indicated by different colors and patterns) assembled in parts by rhythmic alignment 

of different thickness. For each part is ascribed a letter from A to D. In parts A and B, each 

instrument is posed in a specific register. This means that both parts hold their maximal 

thickness (all threads counted as a different component of thickness). The unison of flute and 

clarinet in part C decreases the thickness to 2. Finally, in part D, all instruments are in unison 

to define the minimal thickness (all threads counted as a single degree of thickness). 

The differences in thickness may affect its complexity as parts with a higher degree 

of thickness tend to be understood as more complex than “thinner parts”69. Moreover, parts with 

a different thickness degree within the same textural configuration may suggest a hierarchy of 

the type figure/ground relation. Thicker parts are more likely to be in background supporting 

 
69 This notion of complexity is not absolute; it is a relative sense defined only by textural factors. 
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thinner parts in the foreground. See, for example, the archetypal notion of a single melody (a 

thin part) with an accompaniment (usually a thicker part or parts). Of course, this logic may be 

(and has been often) inverted, with “background textures” standing as the foreground element 

of texture – an attempt to suppress any melodic reminiscence (MOUNTAIN, [1997?]). 

 

Figure 31 – Registral continuum (piano roll) demonstrating how three threads can assemble textural parts of 

different thickness. Original conception of the present author. 

The unison may be used in a more sophisticated way to produce new compositional 

discourses based on timbral changes. In this case, pitch and rhythm are only articulative factors 

to unfold the timbral palette. So rather than composing successions of pitches, the composer 

defines how different timbres shall succeed one another to produce a timbral discourse 

(Klangfarbenmelodie70). Elliot Carter’s Eight Etudes and a Fantasy for Woodwind Quartet, 

 
70 The term, coined by Schoenberg at the end of his book Harmonielehre in 1911, refers to a “tone melody” 

produced by timbral variations. 
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movement VII, is a clear example of these new discourses (Figure 32). All threads articulate 

the same pitch G in unison to assemble a textural part of thickness degree of 1. Each thread 

differs from one another in dynamics, articulation, timbre, and rhythm. Their details and the 

way they are gradually introduced suggests motions on timbre and dynamics rather than on 

pitch and register. This timbral discursive line expands the classic idea of melody. 

In Schoenberg’s Pierrot Lunaire, Eine blasse Wäscherin, the same principle can be 

observed in the sequence of chords (Figure 33). Although the excerpt shows six threads 

rhythmically aligned to assemble the same textural part that articulates the chord progression, 

the piano is in unison with the flute, clarinet, and violin, which defines the thickness degree of 

3 instead of 6. The registral voice leading of the piano does not correspond to the distribution 

of the notes in the other instruments, that is, they alternate their register placement producing 

various cross relations. This organization produces a different timbral coloration in each chord. 

 

Figure 32 – Four threads assembling a textural part of thickness degree equal to 1 in Elliot Carter’s Eight Etudes 

and a Fantasy for Woodwind Quartet (1949), VII, excerpt (mm. 1-10). 
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Figure 33 – Six threads assembling a textural part of thickness degree equal to 3 in Schoenberg’s Pierrot 

Lunaire, Eine blasse Wäscherin (1909), excerpt (mm. 1-4). 

3.1.2 Textural Cardinality 

The n threads of a textural configuration can be organized into m textural parts of 

any thickness, where n and m are positive integers. The value expressed in m indicates what is 

called in the present work as textural cardinality. The cardinality of a textural configuration 

refers to the number of parts therein so that if n and m are equal, then each thread correspond 

to a textural part (maximal internal cardinality). Otherwise, the texture holds parts containing 

more than one thread71. If m is equal to 1, all threads of the texture assemble a single part 

(minimal internal cardinality). We may use the mathematical symbol “#” to express the 

cardinality of a textural configuration of any nature. For example, a given textural configuration 

H has three parts, then #H = 3. For this counting process, we consider all textural parts 

regardless of the thickness degree of the parts. For example, all parts of textural configuration 

H can share the same thickness or not, which does not change the cardinality of H.  

The notion of textural cardinality corresponds to what Huron refers to as musical 

diversity (HURON, 1989, p. 132)72. In fact, the number of parts can be related to the diversity 

of  elements within a textural configuration according to a given criterion of segregation, that 

 
71 Obviously, m cannot be greater than n. Therefore, m ≤ n. 
72 Berry uses the term “diversity” as a qualitative relation among sounding components which is related too with 

Gentil-Nunes’ dispersion (even it is not about synonyms). Both meanings are related in some ways since the idea 

of maximal diversity of a textural configuration, according to Berry, corresponds to a textural configuration in 

which all threads stand as a different textural part (BERRY, 1976, p. 190-1).   
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is, if parts are defined by timbral differences, the cardinality degree expresses timbral diversity; 

if the criterion is rhythm, then cardinality refers to rhythmic diversity, and forth on. For 

instance, in Villa-Lobos’ Quintette Instrumental (1957), there are three different rhythmic 

patterns that may be considered to discriminate three textural parts (cardinality equal to 3): (i) 

the sixteenth-note pattern in the flute; (ii) the sustaining notes of guitar, viola, and cello; and 

(iii) the triplets in the harp (Figure 34).  

 

Figure 34 – Three rhythmic patterns producing a textural configuration with cardinality equal to three in Villa-

Lobos’ Quintette Instrumental, W538 (1957), excerpt (mm. 74-6). 

The degree of cardinality affects the sense of textural complexity, given that the 

internal relations of agglomeration and dispersion among threads increase with textural 

cardinality73. The sense of complexity is mostly defined by the number of autonomous parts 

therein. This means that the relation of dispersion is an important factor for considering textural 

complexity74. A textural configuration with single part of thickness of 5 (cardinality equal to 

1), for example, can be understood as simpler than a configuration holding five parts of 

thickness of 1 (cardinality equal to 5) even though the density-number of them is equal (5). This 

sense of complexity is based on the traditional repertoire in which textures with fewer parts are 

often associated with cadential gestures – as, for example, the final chord of a section of a piece 

where all threads are usually merged into a single part – whereas textures with multiple parts 

are usually reserved for developmental sections to increase complexity through diversity 

(GENTIL-NUNES, 2009). 

 
73 Again, the sense of complexity here refers to a relative sense based exclusively on textural relations since the 

musical complexity is defined by various factors that may not necessarily be related to the textural organization. 
74 A further discussion on textural complexity is given in section 4.2.4 in Chapter 4. 
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3.2 Textural Codes and Textural Spaces 

Now that we have defined the aspects of textural morphology, we are able to 

formulate nonverbal codes involved in various textural spaces. But first, we shall discuss 

aspects of the various types of texture to identify the textural features each textural code can 

portray.  

According to the organization of threads to produce parts, we might define two 

different types of textures: layered textures and additive textures75. By layered texture, we refer 

to the traditional sense of texture as an organization of threads into parts. In this case, each part 

can be differentiated from one another with a certain degree of autonomy (BESHARSE, 2009, 

p. 64-76). Two subcategories can be inferred by the way threads interact with one another in 

the register:  

a) stratified76 – denotes a texture whose non-overlapping parts are perfectly stacked 

to one another without intermingling their threads (Figure 35a);  

b) interpolated – in which threads of a part are interlaced (or interwoven) with 

threads of another (Figure 35b).  

 

Figure 35 – Two layered textures defined by rhythmic coincidences: a) stratified; and b) interpolated. Original 

excerpts of the present author. 

 
75 This division is based on the proposal of Besharse (2009, p. 54-64). Nevertheless, a distinction shall be made. 

By layered textures, Besharse refers to the superposition of separate layers to create complex textures, a procedure 

often associated with twentieth-century composers, whereas our proposal may comprise any texture with clear-cut 

textural parts. 
76 This concept is not related to the musical term “stratification” coined by Edward T. Cone to describe Stravinsky’s 

organization of musical flow since his proposal concerns the horizontal relations among consecutive textures. A 

discussion on this horizontal relation, including details of Cone’s proposal, is presented in chapter 4. 
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Additive textures, on the other hand, refer to the so-called “textural music” or 

“sound-mass” – an organization of an indefinite (or variable) number of threads in which pitch 

and rhythm are not perceived as discrete elements anymore but part of a “blurred mass” 

(BESHARSE, 2009, p. 54). As a consequence, this type of texture is most often associated with 

aural perception of texture rather than its organizational layout. As in layered textures, additive 

textures can be divided into two subcategories:  

a) Scintillating, that comprises internal rhythmic/melodic motion – usually 

produced by micropolyphony77 technique – to unfold a sense a “quivering mass” 

(Figure 36a); 

b) Massive, which indicates static sound-masses produced by sustaining (static) 

sounds (Figure 36b)78. 

 

Figure 36 – Two additive textures: a) scintillating using micropolyphony; and b) massive. Original excerpts of 

the present author. 

In order to provide a general visualization of layered and additive textures, as well 

as their sub-categories, we propose a schematic model of their respective organizational 

features (Figure 37). 

 
77 A term coined by Ligeti that refers to a compositional technique for creating sound masses with internal 

oscillation through polyphonic writing at a microscopic level and in a limited register. This effect can emerge from 

traditional counterpoint, stochastic process, and indeterminacy (BESHARSE, 2009, p. 60-4). 
78 Both terms are based on Gentil-Nunes’s classification of, respectively, dense blocks of sounds and dense 

polyphonic context (GENTIL-NUNES, 2009, p. 41). 
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Figure 37 – Schematic model of internal organization of layered and additive textures. Original conception of 

the present author. 

The classification of a textural configuration as layered or additive is not totally 

strict since one cannot define, for example, at what point a layered interpolated texture can 

become so dense that it would be classified as additive scintillating, how many threads we 

should include to do so, or what is the limit of parts a layered texture can have to be understood 

as such rather than an additive texture. Moreover, as suggested by Besharse, additive and 

layered textures can be combined so that an additive texture may become a part within layered 

textures (BESHARSE, 2009, p. 231)79. 

In the present work, our main discussion concerns layered textures, their features, 

and how they can be used as an autonomous element within the compositional process. Yet, 

when relevant to the discussion, we may consider some features and possible applications of 

additive textures, isolated or combined with layered textures. The very idea of codes used in 

the present work is related to specific properties of layered textures, even though, as we shall 

see, they can also be used to portray additive textures. Each code we propose describes how 

threads are organized into textural parts and, in some cases, expressing their thickness, 

cardinality, and density-number. We have proposed four textural codes that differ from one 

another in their level of precision, that is, how they describe particularities of a textural 

configuration in a more or less specific way: textural class, unordered partition, ordered 

partition, and thread-word. They are articulated within a textural space so that all textural 

spaces can adequately describe any layered texture. 

A textural space is an exhaustive taxonomy of a given textural code, that is, a 

collection that provides all codes of the same type80. Each textural code expresses the level of 

 
79 This combination of distinct textural units assembled for the setting of a musical scene is also the subject of 

Rafael Forte’s work on texture (2016, p. 64-104). We shall discuss these possible combinations in chapter 4. 
80 The definition of textural spaces we discuss here is a further development of our previous work (MOREIRA; 

GENTIL-NUNES, 2016). 
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details and features of their own textural space. The formulation of textural spaces is important 

to define how textures can be described, considering their multiple particularities. Once these 

spaces are understood, we can discuss how each code within a space can be connected to another 

by a given transformational process. These relations are essential to the formulation of textural 

designs. At a certain level, textural spaces are an adaptation of Morris’s (1987) concept of pitch-

spaces to the textural domain81. 

The most superficial textural space, called textural-class space (tc-space), provides 

a general description of the textural morphology, in which the actual thickness, density-number, 

and cardinality are not defined (or considered). It divides textural components into two abstract 

structures: line and block. The very proposal of Pauxy Gentil-Nunes’ Partitional Analysis 

(GENTIL-NUNES, 2009) constitutes what we call the Unordered partition space (up-space). 

In this space, the textural organization is described by integer partitions. Finally, the last space, 

called partition layout space (pl-space), consists of a refinement of up-space by considering the 

spatial (ordered) organization of internal components according to a given criterion. Figure 38 

shows the inclusion relation among all textural spaces considering the level of details of their 

internal organization from the most superficial (tc-space) to the most accurate (pl-space). 

 

Figure 38 – Inclusion relation among all textural spaces. Original conception of the present author. 

3.2.1 Textural class Space (tc-space) 

The most elementary aural description of a layered texture concerns only the ability 

to discriminate their parts without specifying their actual thickness and, consequently, the 

density-number of textural configurations. In general, we can recognize whether their thickness 

is somewhat “thin” or “thick”, which does not necessarily depend on identifying exactly how 

many threads are assembling each part. This summarized description, grounded on auditory 

segregation, can be used to portray the most general aspects of texture (musical surface) within 

 
81 See section 2.1.1 in Chapter 2. 
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a creative process. Two archetypal textural entities can be inferred from the traditional 

compositional process: line (L) and block (B). In this typology, lines and blocks are textural 

parts that differ from each other by their general differences in thickness degree. A line holds a 

thickness of one – minimal thickness of a part – while blocks comprise any thickness equal to 

or greater than two82.  

Despite the term “line” may evoke the idea of linearity, referring to the notion of 

succession of sounds (mostly pitches) in a certain trajectory defined by a contour83, it refers 

only to a textural part of thickness degree equal to one given that a block can also produce a 

sense of linearity through its global contour, internal voice leading, degree of dissonance, 

rhythmic activity, and so on. Blocks, in turn, may not be necessarily constrained to the 

traditional notion of chord and chordal progression; it can be any musical gesture holding 

multiple threads that assemble a single unit (textural part). Moreover, the articulation of both 

[L] and [B] does not involve any relation of dispersion since the first is an isolated component 

that does not hold any binary relations of any kind, and the latter emerges only by relations of 

agglomeration. 

Lines and blocks can be articulated in various ways within the compositional 

process. The examples in Figure 39 are just a sample of potential lines and blocks. Each 

composer may invent his/her own interpretations of both objects. The classical definition of 

lines and blocks are in Figure 39a. Despite differences in thickness degree, all chords in the 

guitar are described as blocks which enables a certain degree of flexibility to define the number 

of threads within the typology “block”. In Figure 39b, [L] and [B] are isolated sonic 

articulations without any sense of trajectory. They also include indefinite pitch sonorities in 

their formation, with threads in [B] gathered by onset synchrony. Figure 39c introduces a certain 

degree of indeterminacy in their interpretations. On the one hand, [L] consists of a glissando on 

the piano’s low strings with a gesture of contour; pitches are not defined only a general 

fluctuation in the register. On the other hand, [B] is formed by a choral cluster combined with 

the whispering effect in the bass part. The exact number of threads, as well the actual notes each 

voice shall sing, remains undefined until its realization in performance. Finally, Figure 39d 

expands the notion of [L] and [B] by using unison to create an evolving composite timbre that 

does not affect their respective thickness. It is noteworthy that the way both examples are 

 
82 The distinction between lines and blocks have a precedent in the work of Bernardo Ramos (2017, p. 29), where 

it is established a distinction between parts through the categories of notes and blocks. Ramos, however, was not 

interested in the structural relations derived from this distinction, but more in the consequences of these qualities 

in the organization of instrumental techniques and notational resources. 
83 See Morris’s Contour-Space (MORRIS, 1987). 
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written in the score, with various rhythmic and timbral differences, may suggests a complex 

sonic amalgam instead of a single [L] and [B]. Nevertheless, the intervals among their threads 

are the most decisive factor for their classification. Furthermore, the onsets of different notes 

within the line or the block do not collide vertically with one another to avoid possible 

superpositions that would undermine their features through the inclusion of a relation of 

dispersion therein. 

 

Figure 39 – Four examples of distinct lines and blocks: a) classical definition; b) unpitched instruments and 

isolated articulations; c) comprising indeterminacy; and d) unison creating composite timbres without affecting 

their thickness. Original excerpts of the present author. 
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We can combine lines and blocks to produce various types of layered textures. In 

order to do that, we indicate lines and blocks by using the uppercase letters L and B written 

within “[ ]” and separated by commas when combined in multiple-part textures. For instance, 

a passage of music might have four textural parts: one line and three blocks (written as 

[L,B,B,B]), with each block having a thickness that may be the same or not. Another passage 

also may have four textural parts, but with two blocks and two lines ([L,L,B,B]). For a concise 

notation, we can express the multiplicity of each part by including a corresponding superscript 

integer. For example, [B3] stands for three blocks, [L2] for two lines, and [L5B2] corresponds to 

the combination of five lines and two blocks. Note that if the superscript is equal to 1, it is 

omitted, so that [L1] and [B1] are rewritten, respectively, as [L] or [B]. 

If we ignore the actual multiplicity of this typology, for purposes of argumentation, 

and include superscripts x and y, respectively, to [L] and [B], where x and y are positive integers 

equal or greater than 2, this textural typology becomes even more general. This representation 

describes what most people can aurally identify when listening to a piece of music. Consider, 

for example, a polyphony of eight lines. Possibly, we would identify aurally the polyphonic 

writing with few or no effort. But, the definition of how many lines are playing simultaneously 

would not necessarily be that easy for all people, mainly if the lines are written in a narrow 

space. Possibly, this texture would be simply described as a bunch of simultaneous lines, which 

is perfectly depicted by the class [Lx]. Moreover, this class is also suitable to describe any 

polyphonic writing from two lines to more extreme situations of additive scintillating textures. 

Similarly, a textural configuration holding simultaneous blocks would be described as [By], as 

long as we are not able to recognize the exact number of blocks nor their actual thickness. The 

very simple idea of block indeed may also stand as additive massive textures given that the 

number of threads therein is variable (or irrelevant). 

This rather loose auditory description of textures using [L] and [B] and their version 

with variable multiplicities [Lx] and [By] enables us to determine equivalence relations among 

textures with similar morphology and thereby reducing the number of possible textural 

configurations to a finite number of what we call textural classes. There are eight textural 

classes defined by all possible combinations of lines and blocks:  

a) A single line ([L]); 

b) A single block ([B]); 

c) A single line and a single block ([LB]); 

d) Multiple lines ([Lx]); 

e) Multiple blocks ([By]); 
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f) Multiple lines and a single block ([LxB]); 

g) A single line and multiple blocks ([LBy]); 

h) Multiple lines and blocks ([LxBy). 

 

This set of textural classes forms the textural class space (tc-space), the most 

general space that portrays only the superficial organization of a textural configuration given 

that the actual cardinality, density-number, the multiplicity of parts, and the thickness of blocks 

remain undefined84. Despite we can easily associate some textural class of tc-space with 

conventional labels of texture (monophony, polyphony, heterophony, and homophony), they 

provide more specific textural organizations without any aesthetical/stylistic association that 

such labels may evoke. 

After assimilating the meaning of each code used in textural classes, one can 

intuitively understand which textural organization each textural class refers to, which facilitates 

their application in both compositional and analytical perspectives. Moreover, the function of 

textural classes is, in certain ways, akin to Morris’s contour-space, where the actual size of the 

intervals between contour pitches and the contour pitches themselves are only roughly defined 

(MORRIS, 1987, p. 26-8). Thus, they can also be used in pedagogical purposes to improve the 

aural recognition of textures85. 

According to their characteristics, textural classes can be divided into four different 

types:  

a) Monoparts – the simplest type consists of the basic typology [L] and [B]. All 

textural classes can be generated from monoparts by a given derivation process we 

shall discuss in chapter 4, when we will introduce the operations in tc-space. In 

general, when an entire composition is based on monopart textures, the composer 

most often focusses on other musical parameters (pitch, rhythm, melodic contour, 

timbre, dynamics, among others) to give to the piece a diversity that texture does 

not have. This compensatory relation is especially clear considering, for example, 

the complexity of rhythm or timbre that is usually associated with these textures, 

mainly from the twentieth century86. Moreover, the composer may use monoparts 

 
84 Note that a single line ([L]) is the unique textural type in which we have access to the thickness and density-

number as both are equal to one. 
85 This perspective is out of the scope of this thesis. 
86 See, for example, Berio’s Sequenza VII for oboe solo or Dallapiccola’s Accenti, from Quaderno Musicale di 

Annalibera that correspond to, respectively, [L] and [B]. 
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to deliberately highlight a specific melodic idea, a characteristic rhythm, timbre, or 

harmonic sonority, etc., that a more complex texture could blur; 

b) Polyparts – when monopart of the same quality are combined, raising the 

multiplicity factor of the texture ([Lx] and [By]). This process of iteration of the 

same class may be interpreted as an expansion of imitative procedures from 

contrapuntal writing that also encompasses blocks, rather than just lines as in 

fugues, canons, etc. As in monoparts, polypart classes comprises only typologies of 

the same nature (i.e., either line or block), but it includes multiple parts. Thus, 

polypart textures may have a more significant role in the creative process since the 

overlapped parts increase textural cardinality toward a more complex sense even 

when the other parameters undergo in a simple way; 

c) Isoparts – combines blocks and lines considering a balanced multiplicity, that is, 

either both or neither are multiple ([LB] and [LxBy]). Each isopart class outcomes 

from the union of the two classes within either monoparts or polyparts; therefore, 

they inherit the major features of their formers into a more complex structure. 

Moreover, isoparts comprise both the traditional concept of melody with 

accompaniment ([LB]) and the most complex textural situation involving multiples 

lines and blocks ([LxBy]); 

d) Heteroparts – combine monoparts and polyparts, mixing lines and blocks. As a 

consequence, only one part has a multiplicity factor, preserved from the polypart 

([LxB] and [LBy]). This unbalanced relation among lines and blocks can be used to 

put in evidence a specific monopart while the polypart supports it as an ornamental 

accompaniment.  

 

Figure 40 – Textural classes: the process of formation and how they are related to each other. Monoparts 

(ordinary circles), polyparts (dashed circles), isopart (formed by the union of dotted lines), and heteroparts 

(formed by the union of double lines – MOREIRA, 2019, p. 23). 
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Figure 40 summarizes these relations among classes, demonstrating how monoparts 

(indicated by ordinary circles) and polyparts (dashed circles) are combined to produce isoparts 

and heteroparts. The lines indicate the union between classes and types. Lines connecting both 

types in monoparts and polyparts (dotted lines) indicate the union that forms the isoparts 

classes. In turn, lines in cross relation (doubled lines) show how heteropart classes outcomes 

from the union of polyparts and monoparts. 

3.2.2 Unordered Partition Space (up-space) 

Once we compute the actual thickness of blocks, we can depict textures in a more 

precise way by ascribing positive integers to each part. As a consequence, we can refine the 

textural typology, expressing the actual thickness, cardinality, and density number. Each 

number refers to a different part, the cardinality of numbers their thickness, the sum of all 

numbers indicates the density-number of the texture, and the quantity of numbers expresses the 

cardinality. While textural class [L] is expressed by [1], class [B] can be defined by any number 

greater than or equal to 2. Similarly, considering the actual multiplicity of parts, [L6] is equal 

to [1,1,1,1,1,1] (or [16], for short) and [B2] may stands for any combination of two integers 

greater than 2, such as [2,2], [2,3], [3,5], [7,9], and so on. Thus, each textural class in tc-space 

is understood as a class container that can comprise one or more partitions so that all partitions 

in up-space are necessarily within one of the textural classes.  

This numerical notation to express textural relations was first introduced by Berry 

(1976) and received further development and correlations in Gentil-Nunes’ Partitional Analysis 

(PA) through the approximation of compositional techniques with the Theory of Integer 

Partitions87. Each possible textural configuration coded in this notation is, indeed, an unordered 

partition88 of n, where n is the density-number89.  

A partition of a positive integer n constitutes a way to represent n by summing 

integer parts or summands (ANDREWS, 1984, p. 1). Giving that the partition set of n is finite, 

the composer can access all available partitions for a density-number equal to n. As an example, 

the partition of density-number equal to 4 can produce five possible textures defined by 

 
87 Gentil-Nunes’ work is covered later in this section. 
88 By convention, in the present work we will refer to the mathematical “partitions” as “unordered partitions”, 

differentiating it from the mathematical “compositions”, that will be referred as “ordered partitions”. This 

procedure is adopted to avoid confusion with the term “composition”, used with other meanings in musical 

vocabulary. 
89 In the study of integer partitions, the integer n that is partitioned is referred to as the cardinality of the partition. 

However, in this work, when we say “cardinality of a partition”, we are referring to the number of parts therein, 

not the value of n. Therefore, we are using the term according to its meaning in Set Theory. We shall refer to the 

partitions of a number n as the partition of a density-number of n. 
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partitions of four: (4), (1+3), (2+2), (1+1+2), and (1+1+1+1)90. In the textural domain, each 

partition can be associated with a different texture of n-parts, which may involve n threads or 

more, depending on the intervals they hold from one another. Note that there are various 

approaches concerning the minimal unit of construction of partitions. Berry, Gentil-Nunes, and 

other authors have considered different criteria, such as sounding results and MIDI attributes. 

In the present work, when we refer to a textural partition, it means a partition of a given density-

number, so that threads in unison does not affect the computation of density-number.  

The number of partitions of n is expressed by partition function p(n). Table 2 

presents the calculation of p(n) for n from 1 to 10. Note that the higher is the number of n, the 

higher is the number of partitions. Yet, the increment of both numbers is not symmetrical or 

proportional, which difficult the prediction of p(n).  

Table 2 – Calculation of p(n) for 1 ≤ n ≤ 10, where n is a positive integer.  

N 1 2 3 4 5 6 7 8 9 10 

p(n) 1 2 3 5 7 11 15 22 30 42 

 

Within a partition, the order of parts is irrelevant. By convention in this work, they 

are written inside square brackets in an increasing order. For a concise notation, the multiplicity 

of similar parts is expressed by a superscript as in textural classes but with a definite number. 

Moreover, to eliminate possible notational ambiguities and excessive use of spaces, each part 

is separated by a comma or by the superscript of the previous part (Table 3). 

Table 3 – Notation of partitions for the present work. 

Partitions Notation 

1+1+2 [122] 

1+2+3 [1,2,3] 

2+2 [22] 

2+3+3+4 [2,324] 

1+2+3+3 [1,2,32] 

 

 
90 Comparatively, we can associate these partitions with, respectively, the following textural classes: [B], [LB], 

[By], [LxB], and [Lx]. 
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More than just partitioning a density-number, the composer may be interested on 

choose partitions according to a specific cardinality. This definition is important because it 

determines the number of concurrent musical variety the composer will need to handle to 

delimitate each part. The function pk(n) gives the number of partitions of n with k parts. For 

example, Table 4 gives the pk(6), where k = 1 to 6.  

Table 4 – Function pk(6) returning all partitions of 6 with k parts, where k = 1 to 6. 

k 1 2 3 4 5 6 

Partitions [6] [1,5] 

[2,4] 

[32] 

[124] 

[1,2,3] 

[23] 

 

[133] 

[1222] 

[142] [16] 

 

Gentil-Nunes (2009, p. 16) defines the concept of partitional lexical-set (or lexset) 

– the set of all partitions cumulated from 1 to n, where n is a positive integer that stands for a 

density-number. In the present work, we shall refer to this set as unordered partition space (up-

space). Any textural configuration described within the up-space is necessarily more refined 

than in tc-space, as it provides the most important information regarding textural morphology91. 

We may define the up-space for a given density-number n through the function lex(n) 

(GENTIL-NUNES, 2009, p. 16). For example, lex(4) is equal to: 

{([1]),([12][2]),([13][1,2][3]),([14][122][22][1,3][4])}92. 

Within the compositional process, up-space is a crucial concept for the composer 

in defining its musical textures. By accessing all possible textures through partitions, the 

composer may choose which partition has a particular feature that will satisfy his/her creative 

goals.  

Suppose, for example, that a composer wants a partition with distinct parts, that is, 

without duplications of thickness, aiming an organization of parts in different levels 

(foreground, middle-ground, and background) based on their thickness. For a density-number 

of 4, only partition [1,3] satisfies this condition while a density-number of 6 may provide three 

partitions: [1,5], [2,4], and [1,2,3]. Alternatively, a composer may want partitions that have at 

least one part {2} with a maximum of density-number of 5, for unfolding a given musical 

gesture with two threads within a wind quintet, for example. The result may comprise seven 

possible partitions, as is shown in Table 5. 

 
91 Note that the exact number of threads may not be so obvious by examining a partition since multiple threads can 

be in unison within its parts. 
92 Parentheses discriminate partitions of the same density-number. 
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Table 5 – All partitions with density-number from 1 to 4 that have at least one part {2}. 

Density-Number 5 4 3 2 1 

Partitions [2,3], [1,22], and [132] 
[22] and 

[122] 
[1,2] [2] ∅ 

 

According to Gentil-Nunes’ Partitional Analysis, we can ascribe a pair of indices 

(a,d) for each partition to express the number of, respectively, relations of agglomeration (a) 

and dispersion (d) among the threads of a given texture. This calculation involves the pairwise 

comparison of threads93; each thread is exhaustively compared with the others to determine 

whether they are in a relation of agglomeration or dispersion94 (GENTIL-NUNES, 2009, p. 33-

8). For example, in an excerpt of Mozart’s Eine Kleine Nachtmusik, the rhythmic patterns 

produce the following textural chain: <[2][22][1,3][4][1,3][4]> (Figure 41a). This sequence 

alternates between one and two concurrent textural parts (limited range of cardinality). Each 

part is identified in the musical score by squares of different colors. Figure 41b shows the 

pairwise comparison among threads, revealing the pair of indices for each partition95.  

A string of indices can express the sequence of textural configurations of any piece. 

Moreover, by assessing the progression of these indices throughout the piece, we can depict the 

global textural curve of the piece. Let us discuss some textural features inferred from the 

calculation of the pair of indices. Depending on which index (a or d) is the highest, the textural 

configuration tends to be more massive or polyphonic. We may measure this tendency by 

subtracting a from d. If the result is positive, most threads are in collaboration, as in massive 

partitions [2] and [4] (Figure 41), whose result is, respectively, 1 and 6. If the result is negative, 

the texture has a polyphonic sense, with more threads in contraposition, as, for example, the 

polyphony of blocks [22] that results in -2. When the result is equal to zero, the textural 

configuration is “neutral”; the number of threads in agglomeration in each part is balanced with 

the number of threads in dispersion from part to part (GENTIL-NUNES, 2009, p. 74-5; 

GUIGUE, 2017, p. 126). 

 
93 Note that in this comparison, threads in unison shall be counted as one since they do not affect the density-

number of the partition; otherwise, the result will be inaccurate. 
94 This comparative analysis is usual within other musical domains, such as harmony or counterpoint in which the 

composer needs to evaluate the intervals between all voices (e.g., SA, ST, SB, AT, AB, TB) to avoid parallel fifths 

or octaves.  
95 Even considering the melodic function of the violin in the third measure, the assignment of the partition [4] in 

the second beat (when all instruments articulate simultaneously) is a way of create an original view about the 

musical structure (that can be related to a particular mode of listening, more akin to the reduced listening, where 

the surface is privileged in comparison with the traditional meaning), bringing some additional information that 

would not be assessed by a more traditional analytical approach. 
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Figure 41 – Textures of Mozart’s Eine Kleine Nachtmusik (1787), K525, excerpt (mm. 11-14): a) annotated 

score with its correspondence partitions and b) binary relations defining indices of agglomeration and dispersion. 

It was adapted from Gentil-Nunes (2009, p. 36). 

In order to compute this pair of indices, we may determine the total number of 

binary relations (T) within n threads is given by the formula of p-combinations of n threads 

(Equation 1).  

Equation 1 – Formula for the calculation of the number of binary relations for a density-number n (GENTIL-

NUNES, 2003, p. 42). 

T = C(n,p) = 
𝑛!

𝑝!(𝑛−𝑝)!
 

Assuming that p is equal to 2, the formula can be simplified to: 

 T = C(n,p) = 
𝑛(𝑛−1)!

2
 

The agglomeration index (a) corresponds to the summation of all pairwise 

combinations of threads within each part, where p stands for the number of parts and T is the 

density-number of each part (Equation 2). 
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Equation 2 – Formula for the calculation of agglomeration index (GENTIL-NUNES; CARVALHO, 2003, p. 

44). 

𝑎 = ∑ 𝐶(𝑇𝑖,2)

𝑝

𝑖=1

 

In turn, the dispersion index (d) can be taken by the difference between the number 

of binary relations (T) within the texture and the agglomeration index (a – Equation 3). 

Equation 3 – Formula for the calculation of dispersion index (GENTIL-NUNES; CARVALHO, 2003, p. 44). 

𝑑 = 𝑇 − 𝑎 

As an example, partition [5] has ten binary relations (T = 
5(5−1)!

2
 = 10) to be 

distributed between the indices. As it is a single part, all relations are of agglomeration type 

and, therefore, partition [5] has a pair of indices is (10,0). Then, partition [15] is opposed to [5] 

as it is shown in its pair of indices (0,10) in which all threads are in dispersion. All partitions of 

density-number of 5 from [5] to [15] will have necessarily a pair of indices that moves from a 

higher agglomeration to a higher dispersion. Partitions [1,4] and [132], for example, present, 

respectively, a pair of indices (6,4) and (1,9). This relation emphasizes Trenkamp’s proposal of 

a textural continuum from homophony (partition [5]) to polyphony (partition [15])96. 

By calculating the indices of all partitions, one may notice that some partitions of a 

given density-number share the same pair of indices. It means that somehow, despite their 

internal differences, they produce equivalent relations of agglomeration and dispersion. For 

instance, partitions [32] and [124] seem quite different from each other. The first has two 

identical blocks of thickness of three whereas the second has two lines and one block of 

thickness of four. Even so, they share the same pair of indices (6,9). The discussion on the 

musical impacts of such equivalence is left for forthcoming works. This property is called h-

relation97, and the partitions that share this relation are h-related (MOREIRA, 2015). As the 

density-number increases, h-relations become more recurrent, including more than two h-

related partitions. For example, partitions [1,233], [1432], and [164] of density-number equal to 

10 are h-related to the pair of indices (6,39).  

 
96 See TRENKAMP, 1980, p. 23. 
97 The “h” refers to the idea of “homoindices” as an allusion to Allen Forte’s z-relation, in which two pitch-class 

sets of equal cardinalities that are not related by transposition or inversion produces the same interval-class vector 

(FORTE, 1973). 
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3.2.3 Partition Layout Space (pl-space) 

Unordered partitions refer only to the general description of layered textures as it 

does not distinguish stratified from interpolated textures. In stratified textures, for example, the 

way the boundaries of each part are defined in their register span may be specified by including 

an ordering (spatial) factor to the partitions98. Similarly, in interpolated textures, we may 

consider a code that allows identifying the way threads are interwoven from part to part. In both 

cases, partitions are enhanced by the inclusion of a spatial factor to its internal components 

(parts or threads) constitutes what we call Partition Layout Space (pl-space). Pl-space is the 

most precise way to describe a texture among all other spaces. It portrays how parts and threads 

of a partition are vertically organized according to their registral placement. Moreover, pl-space 

may be used to create sophisticated connections of textural configurations defining how 

components evolve from a configuration to another99. We propose two codes for specifying this 

organization within pl-space: ordered partitions and thread-word. Both ordered partitions and 

thread-words in pl-space are understood as instantiations or subclasses of partitions, whereby 

the organizational layout of partitions are more accurate100. Hence, pl-space inherits all features 

from unordered partitions’ morphology (Figure 42). 

 

Figure 42 – Inclusion relations among textural codes within textural spaces (MOREIRA, 2019, p. 33). 

3.2.3.1 Ordered partitions 

Ordered partitions can be understood as partitions where the order matters 

(ANDREWS, 1984, p. 54)101. A partition can be instantiated by various ordered partitions 

 
98 There is, of course, a difference between this spatial organization of textures and the spatial factor that Berry 

calls texture-space. While we are referring to the vertical distribution of threads and parts without dealing with 

their actual registral span, Berry's proposal measures the intervals in semitones between the outer parts to observe 

how the register span evolves from a textural configuration to another. 
99 See section 4.2.2 in Chapter 4. 
100 The differentiation of quality between ordered partitions and thread-words will be clarified on the next two 

sections. 
101 In mathematics, an ordered partition is called composition, but in the present work, this word was avoided 

because it would be confusing in musical context. Thus, by convention, we may refer to unordered partition as 

simply partitions, and we may include the term “ordered” when the order is relevant. 
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defined by permutations of its parts; each permutation stands for a different ordered partition. 

In this case, of course, the partition must hold at least two distinct parts therein. Therefore, 

ordered partitions are instantiations of partitions. Each positive integer n may have 2n-1 ordered 

partitions. For example, number 4 presents eight ordered partitions: <4>, <1,3>, <3,1>, <22>, 

<122>, <1,2,1>, <2,12>, and <14>. This set of ordered partitions comprises all five partitions of 

4 and their possible permutations. As a consequence, all ordered partitions inherit the pair of 

indices (a,d) of their correspondent unordered partitions.  

Ordered partitions are written within “< >” to differentiate them from unordered 

partitions. The order factor of partitions may indicate either registral placement of parts or 

timbre distribution in the score. Concerning register, we define whether a part is higher than, or 

lower than another102. Of course, their exact position or register span is irrelevant. The 

organization through timbre, in turn, expresses how instruments are written in the score 

regardless of their registral placement or possible cross-relations. In both cases, the order of 

parts expresses the way they are stacked to one another in a one-to-one relation from top to 

bottom so that the left-to-right order maps the top-down relation of texture103. Let {x} and {y} 

be different textural parts of a texture104. If part {x} is higher than {y} in either register or timbre 

criterion, then the ordered partition is <x,y>; otherwise, the ordered partition is <y,x>. For 

example, partition [123] comprises three possible ordered partitions: <123>, <1,3,1>, and 

<3,12>. Each one of them portrays a different disposition of parts that can be used within a 

composition to vary the texture preserving thickness, density-number, and cardinality.  

Let us see an example of how ordered partitions are related to stratified textures. In 

Bartok’s String Quartet No. 2, Op. 17 (1920), the rhythmic patterns define the ordered 

partitions, annotated below the score (Figure 43). The sequence {<1> <2,1> <1,2,1>} reveals 

not only the expanding process that increases the register span upward105, but also a linear 

superposition of parts that starts with a line {1} in the cello, followed by the block {2} in the 

second violin and viola, and concluding with another line {1} in the first violin. Moreover, both 

lines are posed in the outer voices, enclosing the block. Note that this accumulation process of 

parts could also be expressed by the string of partitions: <[1][1,2][122]>, but the expanding 

 
102 This relative evaluation is similar to the way we deal with the perception of melodic contours (MORRIS, 1987; 

1993). As ordered partitions are related to layered stratified textures, it does not enable two parts sharing the same 

register. 
103 Berry indicates each part one over another separated by a line as stacked fractions to express their vertical 

disposition. However, this kind of notation is not convenient for writing descriptions, especially in contexts of 

multiple parts. 
104 In order to differentiate from partitions, we may write textural parts within curly brackets.  
105 In this example, the register and score order are equivalent.  
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process of register, as well the enclosing organization that underlies the actual texture, are out 

of ordered partition’s scope. 

 

Figure 43 – Ordered Partitions encoding the texture of Bartok’ String Quartet No. 2 (1920), Op. 17, excerpt 

(mm. 1-4 – MOREIRA, 2019, p. 34). 

3.2.3.2 Thread-words 

Ordered partitions are restricted to layered stratified textures. In order to portray the 

organization of interpolated textures, we shall determine the vertical position of each unitary 

factor of density-number (i.e., threads that are not in unison) in a textural code called thread-

word. A thread-word maps all parts of a textural configuration describing how their threads are 

posed in register. The position of each letter is associated with a registral placement of a 

thread106. As in ordered partitions, thread-words are written within “< >” and its left-to-right 

order refers to the top-down disposition of threads. Each part is identified by a given letter so 

that the number of occurrences of the same letter indicates its thickness. Also, the sum of all 

letters corresponds to the density-number, and the cardinality of the textural configuration is 

deduced by counting the variety of letters. For example, partition [14] can be represented as any 

of the following thread-words: <abcd>, <dxbe>, <efra>, etc. Similarly, a thread-word <xyxky> 

indicates a single line {1} (written as {k}) and two blocks of thickness of two (indicated by the 

sum of letters “x” and “y”), which portrays how threads of partition [1,22] are interpolated.  

For a more concise notation, two or more contiguous letters may be written in an 

abbreviated form with a superscript indicating their quantity. Note that despite this superscript 

indicates the multiplicity of letters, it is not related to the cardinality of texture since the quantity 

 
106 Note that it can also comprise multiple threads in unison which does not affect the thickness of its correspondent 

part nor their vertical relation with the others. Within an analytical perspective, an accurate mapping of threads 

may consider some indication (e.g., the use of parenthesis or underlines) to identify which threads are in unison. 

Otherwise, the sum of the letter would not reflect the exact thickness of parts. 
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of the same letter refers to its thickness. A thread-word noted as <a3>, for example, expresses 

three threads combined into a single part of thickness of 3 (partition [3]), not three lines. In this 

case, partition [13] shall be written by using three different letters as, for example, <abc>. 

The use of a specific letter in different thread-words may indicate a common parts 

or derived materials, so the notation of thread-words may be used to express transformational 

relations107. In Figure 44, the letters indicate how parts are swapping from thread to thread 

within the same partition. The example shows all possible permutations of parts within partition 

[22]. Each one of the blocks {2} is defined by either pizzicato (blue squares, indicated by the 

letter “a” in the thread-word) or arco (red squares, indicated by letter “b”). This division is also 

emphasized by pitch content of each block. Parts in pizzicato and arco hold, respectively, 

members of trichords 3-5[016] and 3-3[014]. Despite their differences, the last two thread-

words can be understood as equivalent to each other. In fact, they correspond to the same 

thread-word class.  

 

Figure 44 – Thread-words producing different organizations of threads within partition [22] (Adapted from 

MOREIRA, 2019, p. 32). 

3.2.3.3 Thread-word class 

A thread-word class is akin to the concept of set class in the pitch-class set theory 

(FORTE, 1973). It comprises all different forms of thread-words with a similar morphology 

 
107 This transformational process between thread-words will be discussed in chapter 3. 
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into the same class. By convention, the first letter of a thread-word class (the upper part of the 

textural configuration) is always “a” and we shall use a new letter for each new part following 

the alphabet. For example, a thread-word <b2c2x> is rewritten as the thread-word class <a2b2c>. 

This notation reduces the number of possible permutations within a partition since whichever 

part is posed in the first position, it is rewritten as “a”, the second as “b”, the next as “c”, and 

forth on. For example, while the permutations of partition [13] using letters “a”, “b”, and “c” 

can be described by six thread-words (<abc>, <acb>, <bac>, <bca>, <cab>, and <cba>), by 

using thread-word class, all permutations are written as <abc>. Thus, while thread-words enable 

to examine how threads (or parts) evolve through time in a diachronic perspective, thread-word 

classes provide a more general description that facilitates the observation of abstract relations. 

We can use thread-word classes to access the number of possible permutations of 

threads within the same partition. These permutations reveal the potential of each partition to 

have internal variations of its threads without changing its morphology108. In Table 6, we 

present all thread-word classes related to each partition in the lexical set for n = 4. All monopart 

partitions have only one permutation each, written as the form <ax>, where x stands to its 

thickness109. Moreover, partitions in the form of [1x], where x is an integer greater than or equal 

to 2, also present a single thread-word class written as <abc…z>, where z represents the total 

number of lines therein expressed by superscript x. In this lexset, the partition with more thread-

word classes is [122].  

Table 6 – Thread-word classes for all partitions of density-number from 1 to 4. Original conception of the 

present author. 

Partitions Density-number Thread-word Classes 
Number of Thread-

word classes 

[1] 1 <a> 1 

[2] 2 <a2> 1 

[12] 2 <ab> 1 

[3] 3 <a3> 1 

[1,2] 3 <ab2>, <aba>, and <a2b> 3 

[13] 3 <abc> 1 

[4] 4 <a4> 1 

[1,3] 4 <ab3>, <aba2>, <a2ba>. and <a3b> 4 

[22] 4 <a2b2>, <ab2a>, and <abab> 3 

[122] 4 
<abc2>, <abcb>, <ab2c>, <abca> <abac>, 

and <a2bc> 
6 

[14] 4 <abcd> 1 

 

 
108 Obviously, this potential can be higher if we consider thread-words to identify the internal elements and their 

actual permutations. 
109 Except by partition [1] that is written simply as <a> because the use of superscript is unnecessary or redundant. 
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The number of thread-word classes of a partition is intrinsically related to its degree 

of entropy. According to Information Theory, entropy refers to the measure of predictability of 

a process or the amount of uncertainty it provides so that the higher the entropy, the more 

possible outputs a process can have, i.e., the process may become (in extreme cases) 

unpredictable, which may tend toward a chaotic situation. In the same way, processes with a 

limited number of potential outputs tend to be more predictable and, consequently, understood 

as simpler (SHANNON, 1948).  

Within the compositional perspective, this concept is significant for defining the 

number of potential implementations of a textural configuration, which represents the 

composer’s freedom of choice when selecting a specific configuration. Hence, the more thread-

word classes a partition enables, more creative solutions the composer can explore to realize it 

as music. Of course, textural entropy is also conditioned to the relation between density-number 

and the available musical threads to implement it. If the number of threads is equal to the 

density-number, then the thread-word classes provide the number of possible realizations of a 

given textural configuration. However, if the number of threads is greater than density-number, 

textural entropy will be higher since, in this case, the realization shall also consider threads in 

unison, their multiple combinations, and alternations. For example, although a block of 

thickness two (partition [2]) provides only one thread-word class, by using three different 

threads {a}, {b}, and {c}, there are six possible combinations to assemble the block: {a+b}, 

{a+c}, {b+c}, {(a+b)+c}, {(a+c)+b}, and {a+(b+c)}110. 

 

 

 

 

  

 
110 Parentheses indicate the threads are in unison.  



 

   102 
 

4 TEXTURAL DESIGN: ORDER AND TRANSFORMATIONS OF STRINGS OF 

TEXTURAL CONFIGURATIONS 

Up to now, we have concentrated on the definition of textural spaces to provide the 

theoretical ground necessary to discuss textural configurations and their multiple features. This 

definition is crucial for understanding the role of textural phenomenon within the compositional 

process and its potential manipulation. Now, we may discuss how these spaces can be organized 

into textural designs. Textural design is a pre-compositional methodology for organizing the 

various textural configurations of a piece in an abstract structure ready to be implemented as 

music. It may comprise any textural spaces whatsoever, which enables different levels of 

details. By constructing a textural design, the composer may determine how lines and blocks, 

ordered and unordered partitions, or thread-words will be arranged to unfold the musical form. 

Such an arrangement, of course, does not depend on the nature (materials) of these lines and 

blocks since they are abstract structures within the design. Hence, textural design may suit any 

particular compositional goal. 

The act of planning is part of our daily activities. When we organize an agenda, a 

shopping list, the details of a trip, the schedule of classes, and the like, we are dealing with 

various kinds of planning that vary in detail and relevance. Each one of these plans is meant to 

facilitate the realization of their related activities. In a pre-compositional plan, the composer 

may define musical materials of various natures that shall be used in the composition of a piece. 

Margaret L. Wilkins (2006, p. 24) compares the importance of a pre-compositional plan with 

that made by an architect. Although any construction involves basic architectural principles, 

the functionality of the building and its rooms depends on a series of specific details that the 

architect shall define during the elaboration of the plan. Without the architect’s drawings, 

calculations, and instructions, it is not possible to start any construction, provided that stacking 

bricks randomly to form a wall is not a viable option to construct a building. 

There are several ways to design the particularities of a composition from a top-

down perspective, in which the composer elaborates the panoramic architecture of the 

composition (macrostructures), to a bottom-up approach, concerning local materials 

(microstructures), such as pitches or pitch-class sets (pc-sets), rhythms, timbral effects, and so 

on, as well their possible transformational process111. Since the nature of musical materials is 

not significant to textural morphology, textural design concerns a top-down perspective by 

 
111 Both terms belong to the programming language to describe the constructive methodology of systems (RECHE, 

2006, p. 191). 
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defining global relations. Nevertheless, it enables the combination with any other pre-

compositional methodology for defining the musical materials that unfold the design in the 

realization stage. 

4.1 An introduction to Textural Designs 

For constructing textural designs, we use arrays of n rows and m columns to provide 

a visual arrangement of textural codes in a similar way to Morris’ compositional design 

(MORRIS, 1987)112. Each array cell of textural designs may hold one or more textural codes or 

parts from any textural space. When two or more cells are overlapped within the same column, 

they are understood as parts of the same textural configuration so that each column refers to a 

configuration. In this case, we write each part in simultaneous cells within curly brackets to 

identify that it is a subset of a column’s content. Concerning the interpretation of textural 

designs, columns indicate a temporal orientation of reading from left to right. Thus, according 

to its horizontal location, a given column shall occur before or after another column. The exact 

duration of each column, of course, remains undefined until the realization stage. This definition 

may affect the hierarchy within the design considering that columns with a longer duration may 

be understood as more significant due to the sense of stability they provide while columns with 

a short duration may be perceived as transient or ornamental. Moreover, the pacing of columns 

defines whether the musical flow will have a regular or irregular motion from a textural 

configuration to another. As a consequence, the length of a textural design in the realization 

stage is not necessarily subordinated to the number of columns therein given that a composer 

may implement a design from 1 up to m columns as a small or large section, a movement of a 

longer piece, or even an entire piece with any duration according to his/her goals. Rows, in turn, 

may be used to organize columns’ content for a specific realization. Each row may be associated 

with a relative registral placement, a vocal or instrumental part within an ensemble, a pitch 

content, a timbral combination, a specific rhythmic pattern, a tempo marking, a melodic 

contour, and so on. 

In order to advance in the discussion regarding textural designs, let us provide a 

simple example of a design that uses only textural classes in tc-space in a single row (Figure 

45a). We may refer to a specific cell within the array by using X(i,j), where X refers to the array 

and i and j indicates, respectively, a row and a column. For example, A(0,0) corresponds to the 

first row and column of design A (textural class [LB]), A(0,1) indicates the first row and second 

 
112 See section 2.1.1 in Chapter 2. 
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column (class [LxB]), and so on113. A possible realization of textural design A is given in Figure 

45b. Each measure holds a column of the design, which facilitates the one-to-one comparison. 

Rhythmic coincidences determine how threads assemble each textural class. The realization 

includes both layered stratified and interpolated textures.  

  

Figure 45 – Textural Design A in tc-space: a) array of textural classes and b) a possible realization for piano 

solo in which each cell corresponds to a bar of the score. Original conception of the present author. 

Given the superficial nature of tc-space, we may implement each textural class in 

several ways. The realization in Figure 45b, for example, includes two different thickness in 

part {B} for each occurrence of textural class [LB], which obviously does not affect its 

descriptive role. This feature also allows the expansion of the number of textural configurations 

in a design by inserting, whenever applicable, more than one corresponding configuration to 

each class.  This means that each class in design A may be understood as a textural “area” or 

“region” that gathers textural configurations with the same general morphology. Class [B] in 

A(0,4), for example, may include a single block or a sequence of various blocks varying their 

thickness. Conversely, the indefinite multiplicity of class [Lx] in A(0,1) may comprise a sequence 

of two or more lines. Thus, more than a sequence of five textural configurations, each column 

of design A holds the potential to unfold a more complex structure that may undergird an entire 

piece.  

This property of designs in tc-space derives from the inclusion relation among 

textural spaces. Tc-space embraces, as a generalization, all partitions (up-space), which in turn 

encompasses all textural codes of pl-space. As a consequence, any textural design in pl-space 

can be understood as a possible instantiation of a design in up-space and a design in tc-space 

 
113 As design A has only one row, i will always be zero. 
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(as any partition can be read as an instantiation of tc-space design too). Design A, for example, 

can have a different version (or instantiation) by using partitions, ordered partitions, and thread-

words (Figure 46). Design A.1 expands the length of design A by inserting more partitions 

within classes [Lx], [LB], and [B]. Note that such inclusions are all within the same textural 

region determined by its corresponding classes. Also, A.1 has a larger density-number span, 

ranging from 2 to 8, which implies a wider textural variety that involves more nuances within 

multiple threads for its realization. All ordered partitions in design A.2, on the other hand, has 

a fixed density-number of 4. In this design, the internal repetition of class [LB] is preserved, 

which may be a strict repetition of materials that underlie the textural formation or not. 

Ultimately, A.3 has the same length of design A, but it specifies how threads are intertwined to 

assemble each textural class. Moreover, this design encodes the realization of textural design A 

in Figure 45b. 

 

Figure 46 – Instantiations of textural design A in up- and pl-space. Original conception of the present author. 

Despite their differences, arrays A.1, A.2, and A.3 are all versions of design A. We 

can say therefore that they are members of the same TC string-class, that is, they share the same 

string of textural configurations114 in tc-space. As we have seen, a given TC string-class may 

underlie multiple designs in up- and pl-space. Thus, we can discuss the characteristics of a 

textural design by evaluating the TC string-class that underlies it. A TC string-class provides 

not only the degree of textural diversity of a design – expressed by the number of different 

textural classes therein – but also the way textural classes are connected forming a sequence of 

textural areas. For instance, a design whose TC string-class alternates between monoparts [L] 

 
114 A string of textural configurations is a set of textural codes in any textural space arranged or connected in a 

chronological sequence. 
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and [B] has a limited textural vocabulary that enables only varying the thickness of the block. 

Furthermore, this design inherits the narrative sense of monoparts, which may undermine the 

relevance of the texture and, consequently, of the design in the compositional unfolding. In 

contrast, a TC string-class that comprises all textural classes in multiple combinations has a 

higher degree of diversity, which may allow a variety of textural nuances for a more 

sophisticated textural design. Thus, we may classify textural designs according to their diversity 

of textural classes regardless of their possible internal repetitions. 

A TC string-class with minimal diversity, that is, holding a unique textural class, 

underlies the simplest type of textural designs. Of course, it does not mean that the textural 

design has a single textural configuration, since most textural classes enable multiple 

instantiations in other textural spaces. This property may be clarified if we consider, for 

example, a textural design based on the string of partitions: <[12][14][13][15][12]>. Although the 

design contains four different partitions, they all share the same general morphology expressed 

by textural class [Lx]. In this specific example, this homogeneity between textural classes could 

be expressed by another familiar musical concept – polyphonies.  

Designs with a higher degree of diversity may produce more complex textural 

relations. We may refer to the maximal diversity, that is, TC string-classes that articulates all 

textural classes at least once, as textural aggregate. For example, design A does not constitute 

a textural aggregate since it does not contain textural classes [L], [By], [LBy], and [LxBy]. This 

means that textural configurations of these types of organization are out of the scope of design 

A and, consequently, all its possible instantiations in up- and pl-space.  

This isomorphism between pitch and textural domain enables the proposition of 

other concepts to relate different textural designs. For example, two designs may hold a 

complementary relation to one another if they are disjoint (i.e., their TC string-class does not 

intersect) and if their union forms a textural aggregate. In formal terms, let K and J be two 

different TC string-classes, and their intersection is empty or null (K ∩ J = ∅). If K contains all 

textural classes that are not in J and their union forms a textural aggregate, then all designs 

members of TC string-classes K and J are the textural complement of one another (Figure 47a). 

Furthermore, relations of type subset/superset among textural designs may involve not only 

textural classes within TC string-class but also their order since a TC string-class is not a simple 

collection, but an ordered set of textural codes. A design N is a subset of a design M if its TC 

string-class is contained in TC string-class of M, that is, all textural classes in N are also in M 

in their exact order, preserving all adjacencies among classes. Correspondingly, the opposite 

relation indicates that M is a superset of N (Figure 47b). Note that both relations are defined by 



 

   107 
 

comparing their TC string-classes, which does not mean that their sequence of textural codes 

in up- or pl-space are also equivalent to each other. 

 

Figure 47 – Isomorphism between pitch and textural domain: a) complementary relation of two textural designs 

to produce a textural aggregate and b) subset and superset relations based on TC string-class. Original 

conception of the present author. 

Complementary, subset, and superset relations among textural designs can be used 

in several ways within the compositional process. For example, a composer may create a 

textural design for a section of a piece and then consider complementary relation to formulate 

another design for a contrasting section. Subset and superset relations can expand or shorten 

these two sections for a varied repetition in another part of the piece. Or the composer may 

merge subsets to generate other designs115. 

Let us return to the discussion on types of textural design by examining arrays with 

more than one row. In design B, each row holds a part of a textural configuration so that the 

resulting configuration is expressed in columns of its correspondent TC string-class (Figure 

48a). By examining the TC string-class, one may notice the low degree of diversity: although 

 
115 See section 4.3 for a discussion on transformations on and within arrays. 
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design B has five columns, it comprises only three different textural classes. Concerning the 

division of parts in each row, design B is made out of oblique motions between adjacent 

columns, that is, the part of a row is preserved from a column to another, and thereby adjacent 

columns always share at least one common part. As a consequence, textural flow is smooth due 

to the parsimonious motion from column to column. Of course, this parsimony may not 

necessarily imply a rhythmic oblique motion since the parts within each row can be rearticulated 

from a column to another in its musical realization. A possible realization of this design may 

address each row to an autonomous instrumental part (Figure 48b). The upper row is in the 

violin and the bottom row is in the cello so that their differences in rhythm, register span, and 

timbre emphasize the autonomy of each row. Unlike the realization of textural design A (see 

Figure 45b), this realizations articulates each column with a different duration, which implies 

in an irregular motion. Also, the lack of synchronic articulation between the instruments unfolds 

a continuous textural flow.  

 

Figure 48 – Textural design B in up-space: a) array and is correspondent TC string-class and b) a possible 

realization for violin and cello. Curly brackets indicate that each cell is a part within the textural configuration of 

the column. Original conception of the present author. 
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All textural designs we have presented so far are based on a unique textural space. 

For more complex designs, we may combine multiple spaces with various levels of 

organizations. Design C consists of a one-column array that holds a different textural space in 

each row (Figure 49a). Textural class [B] in the middle row introduces a certain degree of 

indeterminacy. This imprecise part within a texture may be a single block of any thickness, a 

sequence of blocks with a variable thickness, or even an additive massive texture functioning 

as an undefined layer. On the other hand, the outer rows provide a more precise description of 

parts, with a thread-word in the upper row organizing two intertwined parts and the bottom row 

defining a polyphony of two lines. The resulting texture of this superposition can be accessed 

in its TC string-class – a complex textural organization with multiples lines and blocks (class 

[LxBy] – Figure 49b). 

 

Figure 49 – Textural design C combining all textural spaces: a) one-column array and b) its correspondent TC 

string-class. The curly brackets indicate that each cell is a part within the textural configuration of the column. 

Original conception of the present author. 

For the realization of design C, each row can be posed in a different registral span 

(Figure 50). The notation indicates the ordered pitches in each instrument shall play with any 

rhythm whatsoever. Parts are organized according to their pc-set in such a way that each 

individual thread holds a different pc-set and threads that assemble a part share a pc-set. Each 

part is identified in the score by its corresponding textural code. The flute and violin share 

members of the same pentachord 5-18[01457] while the piano’s right hand that interweaves 

them in register holds a different pc-set – a member of tetrachord 4-1[0123].  Hexachord 6-

35[02468A] and tetrachord 4-25[0268] characterize the autonomous lines of the bassoon and 

cello, respectively. Class [B] is articulated by a sequence of cluster in piano’s left hand. 
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Although the registral range of each cluster is defined, their exact thickness is not. This 

imprecise situation can only be described in tc-space. 

 

 Figure 50 – Realization of design C for flute, violin, bassoon, cello, and piano considering the division of pitch-

class sets. Original excerpt of the present author. 

Taking a further step into the discussion on textural designs, let us examine the 

features of design D (Figure 51). The TC string-class reveals that design D forms a textural 

aggregate in a serial organization, that is, the classes do not repeat. This organization implies a 

higher degree of diversity with no redundancies, which is emphasized by the variety of textural 

codes and by the way they are combined to engender various textures. In fact, unlike the 

previous designs, not all array cells in design D hold a single textural code; some of them are 

filled by two or more codes while others are empty. Cells with more than one code constitute 

an internal variation of the textural configuration of a column, which does not change their 

corresponding textural classes in TC string-class. In D(2,1), for example, although from part {2} 

to {3} there is an increment of thickness that alters the actual configuration of the column, the 

resulting textural configuration of both parts are members of the same textural class [By] in TC 
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string-class. This compound cell can be understood as an abbreviated notation of two columns 

that share the same textural class but differing from each other in one part. Thus, the second 

column could be rewritten as two columns, one with part {2} and another with part {3}.  

 

Figure 51 – Textural design D and its corresponding TC string-class. Original conception of the present author. 

Nevertheless, it is important to consider the consequences of overlapping two or 

more compound cells within the same column. This combination includes a partially ordered 

factor within columns, that is, the order within each row is clearly defined while their vertical 

alignment may consider various combinations to produce different sequences of textural 

configurations. For example, in the fifth column, each composite row has a linear order, but 

their exact vertical alignment within the column is not defined. Each vertical combination of 

parts {4}, {2}, {a}, {a2}, or {a3} produces a different textural configuration116. However, all of 

them still hold the general morphology of textural class [LBy]. Thus, the ordering of columns’ 

content is another crucial part of the implementation stage, which may widen the gamut of 

possible compositional realizations of design D.  

The inclusion of blank cells enables the construction of different curves in the 

textural flow for a more sophisticated organization. This arrangement may provide a stimulating 

perspective to encode the composer’s creative imagery into arrays. Let us assume, for example, 

that design D was elaborated for a string quartet so that each row refers to an instrumental part; 

the first row stands for the first violin, the second row for the second violin, and forth on. Under 

this interpretative orientation, empty cells denote instrumental pauses, and the linear disposition 

of rows portrays how each instrument evolves over time and how they interact with one another 

 
116 For a further discussion regarding the relations between partially ordered sets and arrays, see Morris (1987, p. 

198-220). 
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within columns to unfold all textural configurations of the design. As a consequence, design D 

evokes a visual organization of instruments akin to the surface of an actual musical score.  

A further issue of textural design D concerns its textural codes. One may notice that 

the way thread-words are used, with the same letter posed in two or more concurrent rows, 

indicates that two or more rows merge to assemble textural parts within the column. In the 

second column, for example, part {a} in D(0,1) and D(1,1) corresponds to a single part of thickness 

degree of two. Likewise, the last texture of the design consists of a block of thickness six made 

out of all rows. If the same notational principle is applied from a column to another (horizontal 

dimension), then the repetition of a letter may be a cue about how a given musical content shall 

be replicated in different contexts. At the beginning of design D, for example, part {a} is 

preserved from the first to the second column. This notation can be interpreted as a repetition 

or prolongation of the opening linear gesture (part {a} in D(0,0)). In the second column, this 

gesture becomes “thicker”, as indicated by the inclusion of {a} in the second row. It may be a 

parallel doubling, a rhythmic coincidence, a similar timbre or registral placement, etc. 

Moreover, another replication of these gestures is shown in the fifth column varying its 

thickness. If “a” indicates a rhythmic pattern, a specific pitch-class set, or a motive, for example, 

in the realization of the fifth column, this material shall return as an allusion to the beginning 

of the design.  

Finally, design D also expands the notation of partitions by including a variable 

range to the multiplicity or thickness of a given part, constituting thus what we call an extended 

partition117. Part {11-2} in D(0,5) , for example, denotes an alternation of the multiplicity from 

{11} (that is equivalent to {1}) to {12}. This notation can be used to create multiples variations 

within the column. Conversely, part {2-4} in D(1,7) includes a variable thickness degree from 2 

to 4. Although it could be represented by textural class [B], by using extended partitions, the 

composer may set a specific boundary for internal variations. In any case, the use of a variable 

does not affect the corresponding textural class of the column. The same notational principle 

can be used in pl-space.  

 From this brief presentation, it should be clear how textural designs can help the 

composer to organize the musical elements of a piece. The designs we have presented can be 

realized in any sonic mean whatsoever, according to any aesthetical inclinations or creative 

goals. Moreover, as demonstrated in design D, the construction of designs enables mapping the 

 
117

 The concept of extended partition is the result of some research developed in MusMat Research Group, mainly 

in the work of Pedro Miguel de Moraes, that is growing in this moment a framework for accessing the relation of 

texture and instrumental writing for the piano. 
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superficial details of compositional imagery in a comparable way to graphic notations and 

sketches but including resources that provide a more refined organization. Furthermore, there 

are other possible types of arrays the composer may use to create a textural design. Other 

perspectives are illustrated in the three compositional applications described in Chapter 6.  

4.2 Constructing a String of Textural Codes 

As we have discussed, the string of textural configurations underlies any textural 

design, undergirding its main features. In fact, the composer may initiate the construction of a 

design by defining a string that comprises all textures that shall be distributed among rows. In 

the same manner, one can access the string of textural code of a given design by assigning the 

resulting texture of each column. Thus, in this section, we shall discuss various concepts and 

tools that may be used to construct strings of textural codes. Of course, the tools we shall discuss 

are not the unique possibility for elaborating strings of textural codes or even textural designs. 

4.2.1 Operating on Textural Spaces 

Textural codes can undergo in various transformational processes to alter their 

morphology. Mapping these processes enables us to connect all textures within a textural space 

by a given transformation. Thus, for every textural code K, there is a textural operation X that 

transforms K into a code J so that X(K) = J. All textural operations can be “undone”, that is, 

they can return to their first input, by applying their inversion to the output. If operation X 

transforms K into J, then the inverse of X (X-1) cancels the transformation of J, thereby returning 

to K, i.e., X-1(J) = K. Considering that K and J are not equivalent, textural operation X may 

change the number of threads of K, its cardinality, the thickness of its parts, their spatial order, 

or all at once, to transform K into J. For each change in textural morphology, we have a different 

textural operation so that a transformation that relates two textures may involve one or more 

operations. In pl-space, textural operations may also affect the spatial organization of its 

constituent parts. Of course, we shall not consider operations with a redundant output, that is, 

when the output is equivalent to the input. Operations may not be necessarily a one-to-one 

pairing between two textural configurations since some operations may provide more than one 

possible output. Moreover, two textural codes may be connected by multiples combinations of 

operations that can be equally adequate. 

Any individual process that enables transforming a textural code into another can 

be considered as a textural operation. Nevertheless, some operations may be confined to a pair 
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or a group of codes, which does not seem compelling or useful enough for being considered. 

Thus, in order to connect all textural codes within a textural space, we shall propose basic 

operations that concern the general aspects of textural morphology. These operations are 

applicable to various textures, producing an equivalent transformation. For each textural space, 

we propose a set of specific operations related to their particularities. Even so, most of them are 

common to all spaces but with some argumentative adaptations (MOREIRA, 2019). 

4.2.1.1 Operations on tc-space 

Given the superficial nature of textural classes, their relational topology may 

consider changes in their cardinality and thickness. For the former, we propose an operation 

called layering (Y), which refers to the inclusion or exclusion of a textural part. In tc-space, this 

part may be either a line or a block118. In turn, the latter concerns the increment or decrement 

of the thickness of a part in an operation called shifting (F). As the actual thickness of each part 

remains undefined within textural classes, shifting operation concerns the transformation 

between lines and blocks119. 

Layering operation is written as *Yn, where “*” is either a + or – symbol, and n may 

be either L or B. Where we have +Yn, we say Yn is signed positive; when we have –Yn we say 

Yn is signed negative. Thus, +Yn denotes the inclusion of a new block or line in the texture;  

–Yn denotes the exclusion of a line or a block from the texture120. Let K be a textural class so 

that +YL(K) = J, where J is equal to K with a part {L} added. Conversely, in –YB(K) = J, the 

output J corresponds to K with a part {B} removed. For example, +YL([LB]) produces [LxB], 

while –YB([LBy]) indicates either [LB] or [LBy] depending on the value of y, that is, for y equal 

to 2, the output is [LB] because only one part {B} is preserved, but if y is equal to or greater 

than 3, more than one part {B} is preserved, which may be noted as the input [LBy]. When the 

output is equal to the input, we may discard this output since this transformation constitutes an 

identity. Therefore, +YL([Lx]) is not a relevant transformation. Henceforth, we shall use Y for 

*Yn.  

 
118 This operation is based, in certain ways, on Gentil-Nunes’ partitional operator called revariance (v). However, 

Gentil-Nunes’ proposal concerns parts with a thickness degree of 1. In this case, the inclusion of blocks can be 

interpreted as the composite operation called concurrence (GENTIL-NUNES, 2009, p. 46-9). A further 

explanation of these operators is given in the next section.  
119 Note that the effect of shifting is akin to Gentil-Nunes’s partitional operator called resizing in the realm of 

partitions. 
120 Obviously, the operation –Yn(K) is context sensitive because textural class K must have a part n therein. For 

example, –YL([B]) is not defined as we cannot remove and {L} from [B]. In –YB([L]), the same principle can be 

observed. 
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Shifting operation is written as *F, where “*” is either a + or – symbol. Where we 

have +F, we say F is signed positive; when we have –F we say F is signed negative. +F operating 

on a textural class K (i.e., +F(K)) transforms a line of K into a block while –F(K) decreases the 

thickness of one block of F to produce a line. For instance, +F[L] is a shifting so that the line 

becomes a block ([B]). In the same way, –F([LB]) means that the thickness of the block 

decreases to become a line, which produces class [Lx]. Note that F operation, when applied to 

classes with a multiplicity factor (x or y), may produce necessarily multiple outcomes: one 

considering x and y equal to 2 (the minimum necessary to justify the superscript) and another 

for x and y equal to or greater than 3. Class [LxBy] is the unique class in which we shall consider 

only x and y equal to 2 since, for any other value, the outcome would be class [LxBy] itself121. 

For example, by applying +F([Lx]) the outcome may be either [LB], for x = 2 or [LxB], for x ≥ 

3. In turn, –F(LBy) may refer to either [LxB], for y = 2, and to [LxBy], for y ≥ 3. From now on, 

we shall use F for *F.  

 

Figure 52 – Textural-class lattice: all textural classes connected by layering (Y) and shifting (F) operations 

(MOREIRA, 2019, p. 26). 

Toward a global perspective of how all textural classes are connected by Y and F 

operations, we propose a structure called Textural-Class Lattice (TCL)122 that is shown in 

Figure 52. Each node in TCL corresponds to a textural class, and the edges indicate the 

 
121 Also, in [LxBy], when x and y equal than or greater than 3, the application of F and Y is redundant to the input.  
122 The construction of this lattice is akin to Gentil-Nunes’ Partitional Young’s Lattice (PYL) that connects 

partitions according to their partitional operators (GENTIL-NUNES, 2009, p. 50-51). In fact, TCL can be 

understood as a general organization of PYL in tc-space. See section 4.2.1.2.  
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operations that connect them. The monoparts [L] and [B], at the bottom, generate all other 

classes by the recursive application of Y and F. As one moves upward or downward in the TCL, 

the number of threads increases or decreases, respectively. Conversely, lateral movements 

denote changes in the quality of parts by F operation from lines (the more to the left) to blocks 

(more to the right). The movement of Y and F indicate their sign (+ or –). Double red lines 

mean +YB when read upward from left to right and –YB in the opposite direction. Green dotted 

lines upward from right to left dotted determine +YL whereas downward from left to right 

denotes –YL. Lastly, full blue lines correspond to +F from left to right and –F from right to left, 

including upward and downward inclinations.  

By examining the connections of textural classes in the TCL, one may notice that 

YB can also be understood as a composite operation in two steps. If we include a line (+YL) and 

then increase its thickness to produce a block (+F), this combination corresponds to include a 

block (+YB). Conversely, if we decrease a block to form a line (–F) and then exclude it (–YL), 

it is the same as excluding a block (–YB). In fact, in some analytical situations, the analyst may 

consider *YB as a textural “skip” that involves two intermediary process (*F and *YL). 

Nevertheless, within the compositional process, both linear and block layering are understood 

as different instances of the same principle of inclusion123. 

Taking TCL as a compositional space (MORRIS, 1995)124, we can create a string 

of textural classes (in this case, a TC string-class) by following the edges that connect 

contiguous textural classes. If there is no loop or repeated classes, the number of paths is finite. 

Therefore, two different textural classes have m different paths from the most minimal one, 

called the shortest path (or paths), to the maximum (the longest path or paths). For example, 

given the classes [Lx] and [By], the shortest path through edges forms the TC string-class 

<[Lx][LB][By]>, with three classes connected by F. The TC string-class <[Lx][L][B][LB][By]> 

constitutes an intermediate path with five classes that involves multiples operations while 

<[Lx][L][B][LB][LxB][LxBy][LBy][By]> is one of the longest paths that includes all classes 

(textural aggregate).  

For the elaboration of a TC string-class, a composer may also consider “skips” 

between classes in TCL, that is, classes not connected by a single edge. By doing so, the TC 

string-class may be irregular, including disjoint movements produced by non-contiguous 

classes. The pair of classes [Lx] and [By], for example, are not connected in TCL by a single 

 
123 In the next section, we shall discuss this relation with further details by using partitions. 
124 An out-of-time network of connected or related musical objects that precedes the elaboration of a compositional 

design. See section 2.1.2 in Chapter 2. 
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operation. If they are consecutive in a TC string-class, their transition may produce a striking 

motion, which can disrupt the textural flow. Of course, given the nature of textural classes, this 

disruptive sense may be produced even by contiguous classes, depending on their realization in 

up- and pl-space. 

4.2.1.2 Operations on up-space 

The study of partitions is the main object of Gentil-Nunes’ Partitional Analysis. 

Therefore, his proposal called partitional operators provides a topological study of all partitions 

considering their adjacencies by the inclusion relation. Partitional operators may be classified 

as simple (maximal adjacency, i.e., involving changes of a single factor of density-number) and 

composite (when two or more simple operators are combined). Any partition can be related by 

the combination of simple operators since their effect is analogous to the semitone of pitches. 

The simple operators are: revariance (v) and resizing (m).  

Gentil-Nunes (2009, p. 45-6) describes revariance as an operator of addition or 

subtraction of a unitary part of the partition (part {1}) while resizing refers to the increment or 

decrement of a single degree of the thickness of a part. For example, the string of partition 

<[2][1,2][122][132]> corresponds to the recursive application of +v starting from partition [2]. 

Similarly, the string of <[1,2][1,3][2,3][32]> is an example of a sequence of +m125. The 

combination of resizing and revariance in opposed signals (i.e., [–m+v] or [+m–v]) forms the 

composite operation called transference (t). It consists of a reorganization of elements within 

the partition, preserving its density-number. On the other hand, the combination of resizing and 

revariance with same signals (i.e., [–m–v] or [+m+v]) characterizes the composite operation 

called concurrence (c), which produces gaps between the input and output (GENTIL-NUNES, 

2009, p. 45-50). 

In the present work, we consider that in certain situations this relation of textural 

“step” and “skip” may be ignored since the composition process may involve the simple 

inclusion or exclusion of parts regardless of their thickness. For example, if partition [1] is 

followed by partition [1,4], according to Gentil-Nunes, it corresponds to a textural skip that 

involves a change of four factors of density-number ([+v+3m], a composite partitional 

operator). Moreover, the relation from [1] to [1,4] involves two dimensions at once: the 

inclusion of a new part (+v) and its subsequent fattening (+3m). Within some compositional 

perspectives, however, this gap can be considered as a simple operation of adding a new part 

 
125 Note that +m can operate in any part of the partition. Thus, the application of +m in partition [1,2] can produce 

two partitions: [1,3] and [22]. 
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that concerns the simple increment of textural cardinality. If this part holds a thickness degree 

of one, two, or more is only a quantitative aspect of the transformation that does not affect the 

qualitative nature of the operation beyond being a step or a gap. In this case, the composer may 

decide what is more significant to his/her creative work. Therefore, although both proposals are 

based on inclusion relation, i.e., the input partition is contained in the output, Gentil-Nunes’ 

simple operators concern the construction of adjacencies and, consequently, the topology of the 

field, while the operations we shall discuss in this section may be adequate for the use in 

composition, where adjacencies can, eventually, not be a crucial aspect. 

In this sense, we shall consider the two basic operations of tc-space to connect 

partitions within up-space: layering (Y) and dimensioning (D). Both operations are based on, 

respectively, revariance and resizing, but they provide an input argument n, where n is a positive 

integer that refers to the degree of density-number of the operation. This input argument enables 

fine adjustments in the operation, where necessary, according to the composer’s creative goals. 

Thus, the size of n is associated with the distance (partitional interval) between the input and 

the output in such a way that for n = 1, both operations correspond exactly to Gentil-Nunes’ 

simple operators v and m.  

Layering includes or excludes a part whose thickness is defined by n, in the notation 

*Yn, where “*” stands to either a + or – symbol. Note that, as in tc-space, negative layering (–

Yn) is contextual since partition shall have a part equal to n to be removed. Suppose {a}, {b}, 

and {c} are the parts of a partition K. A positive layering written as +Yd(K) inserts a part {d} 

to K (i.e., +Yd(K) = [a,b,c,d]) while a negative layering shall refer necessarily to the exclusion 

of one of parts of K (e.g., –Yb(K) = [a,c]). For example, +Y2([1,2]) = [1,22] and –Y2([1,2]) = 

[1] (Figure 53). Henceforth, we shall use Y to refer to *Yn. 

 

Figure 53 – Application of operations +Y2 and –Y2 in the unordered partition [1,2]. Parts are defined by 

rhythmic coincidences. Original excerpts of the present author. 
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Dimensioning, in turn, is a partitional alternative to shifting in tc-space that also 

refers to the increment or decrement of the thickness of a textural part in n degrees in the 

notation *Dn, where “*” is either a + or – symbol. Taking a partition K, a positive dimensioning 

(noted as +Dn(K)) adds n to any part of K to increase its thickness. On the other hand, a negative 

dimension (–Dn(K)) subtracts n for a part that is necessarily greater than n to decrease its 

thickness. Therefore, K shall have at least one part greater than n; otherwise, –D would imply 

in the exclusion of a part – a process that concerns Y. As the operation does not specify the part 

to be altered, *Dn may produce more than one output when applied to partitions with multiple 

parts. If K is equal to [1,4], for example, then +D2(K) may be either [3,4] or [1,6], and –D3(K) 

is equal to [12] (Figure 54). Henceforth, we shall use D to refer to *Dn. 

 

Figure 54 – Application of operations +D2 and –D3 in the unordered partition [1,4]. Parts are defined by 

rhythmic coincidences. Original excerpts of the present author. 

The main difference between the pair of layering/revariance and 

dimensioning/resizing resides on the transformation involved. Yn is a simple addition or 

subtraction of a part of thickness n, which is not equivalent to n applications of Gentil-Nunes’ 

revariance126. For example, +Y3([2]) is equal to [2,3] while +3m([2]) is equal to [132]. For 

achieving the same output, we shall combine v and m so that +Y3 corresponds to [+v+2m] – the 

insertion of a new part and then its increment up to 3. Thus, we can generalize their relation as 

+Yn is equal to [+v+(n – 1)m] and –Yn is equal to [–(n – 1)m–v]. Note that –v removes a unitary 

part and therefore the order of operation m and v shall be reversed. Moreover, *Y(n+k), where k 

is also a positive integer, is not equivalent to *Yn(*Yk). The former includes a part of thickness 

equal to n+k while the second inserts a part n and another part k simultaneously. Therefore, the 

notion of recursion of Y does not follow the same principle of v. Concerning the pair 

dimensioning/resizing, although the output of Dn corresponds to the n applications of operator 

m, D increases or decreases a single part by n whereas the replication of revariance may 

distribute factor n among various parts, providing outputs that are out of the scope of D. For 

example, +D2([1,22]) has two possible outputs: [223] and [1,2,4]. In turn, +2m([1,22]) comprises 

 
126 Except, as mentioned above, when n is equal to 1. 
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both outputs of D2 but including [1,32] as a third possibility. Figure 55 provides the comparison 

of Yn and Dn and n applications of v and m, for n from 1 to 3 in the lexset of 3. The outputs are 

limited to density-number of 4. Note that the difference between Y and v is obvious.   

 

Figure 55 – Comparison between the outputs of operations and partitional operators for n from 1 to 3 applied to 

the lexset of 3: a) Y and v; and b) D and m. The density-number of the outputs are limited to 4. Original 

conception of the present author.  

Since Y, D, v, and m are derived from the inclusion relation, they imply a 

parsimonious motion from a partition to another by preserving, respectively, one or more parts 

or the cardinality of a partition. This means that the input and the output of them intersect to 

each other127. Nevertheless, in D and m, this intersection is not based on common parts but on 

an embedding process that may be associated, for example, to either the increment or decrement 

of dynamics by using octave doublings or the variations of chord’ density within a progression. 

In turn, the common parts of Y and v enable a smooth textural progression and recession. For a 

more precise visualization of this inclusion relation, we can use Young Diagrams (Figure 56)128. 

The recursive application implies that the last partition includes the previous ones therein. 

Moreover, both D and m create bifurcations when the input holds multiple parts.  

 

 
127 In up-space, both intersections may not be necessarily literal in their realization in musical notation since 

common and embedded parts may not be preserved in the same spatial position. A literal intersection shall concern 

pl-space (see section 4.2.1.3). 
128 Young diagram is a graphical representation of partitions by using squares to map a unitary factor of density-

number (a single thread or multiple threads in unison) and the way they are organized into textural parts. The 

thickness of each part is defined by the number of side-by-side squares, and the number of parts corresponds to 

the number of overlapping parts (ANDREWS, 1984, p. 6-7). 
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Figure 56 – Young diagram demonstrating the differences between Y/D and v/m. Adapted from v and m 

diagrams in Gentil-Nunes (2009, p. 45-6). 

As in the present work the emphasis is the compositional application, we consider 

the transformations provided by Y and D more recurrent in the compositional practices. Even 

so, we may use the adjacency networks provided by v and m to discuss certain partitional 

relations.  

From the cumulative application of +m and +v in an upward expansion from 

partition [1], Gentil-Nunes (2009, p. 50-1; 2018, p. 97-8) enables accessing the exhaustive 

taxonomy of textural configurations in a structure called Partitional Young Lattice (PYL – 

Figure 57). PYL is a visual structure of partitions based on Young Lattice129 that provides the 

lexical set for a given density-number, including their topological relations. Each partition is 

posed within a square with its respective pair of indices (a,d) written below within parenthesis 

so that two partitions in the same square hold a h-relation130, as partitions [124] and [32], or 

partitions [133] and [23]. Double lines refer to operator t, which connects all partitions with the 

 
129 Young Lattice is a lexical representation of partitions based on the inclusion order that uses Young diagram. 
130 Partitions that, although different from one another, share the same pair of indices. 
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same density-number. Full and dotted lines correspond, respectively, to the partitional operators 

m and v that connect partitions131. The combination of m and v with the same sign (i.e., +m+v 

or –m–v) corresponds to Y for n equal to 2 (Gentil-Nunes’ concurrence). We have included 

above each partition their correspondent textural class for easier one-to-one comparison 

between tc- and pl-space. Note that only partition [1222] holds the organization of textural class 

[LxBy], which implies that density-number equal to 6 is the minimum necessary to create a 

design with a textural aggregate. Nevertheless, a design that is not a textural aggregate but 

comprises all partitions of a density-number of its respective lexical set may be referred to as 

forming a partitional aggregate. A stimulating compositional use of partitional aggregate may 

involve ordering all partitions without duplications to create a serial structure akin to a twelve-

tone row132. 

 

Figure 57 – Partitional Young Lattice: partition lexical set for density-number = 6 connected by revariance 

(dotted lines), resizing (full lines), and transference (double lines). Adapted from Gentil-Nunes (2009, p. 51) by 

including textural classes above partitions. 

In Figure 58, a similar structure shows the connections of Y and D for n from 1 to 

3 in the lexset of 4133. We shall refer to this structure as Partitional Y and D Graph (PYDG). 

 
131 Except by h-related partitions in which the edges that connect them may refer to only one of partitions within 

the square. For example, even though partitions [124] and [32] are h-related, the application of +m in partition [1,4] 

is equal only to partition [124].  
132 Alexandre Carvalho applied this methodology in the compositional process of Rondó, for wind quartet (2004), 

in which the lexical set of 4 is ordered as a row (GENTIL-NUNES, 2009, p. 59). 
133 A structure with a greater density-number would imply in multiple lines, which would intricate the visual 

organization of the structure. 
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PYDG includes connections that are not in PYL, which emphasizes the differences between 

Y/v and D/m that we have presented in Figure 53. The spatial organization of PYL and PYDG 

is akin to the Textural Class Lattice (TCL), with massive partitions placed more to the high and 

polyphonic partitions more to the left. This distribution can also be observed in the recessive 

and expansive relation of agglomeration and dispersion indices. Both PYL and PYDG may be 

understood as compositional spaces for partitions whereby the composer can create various 

strings of partitions by following the edges that connect them.  

 

Figure 58 – Partitional Y and D Graph (PYDG) for density-number = 4 with partitions connected by Yn (dotted 

lines) and Dn (full lines). Original conception of the present author. 

Any string of textural codes is an ordered set, and as such, we may apply textural 

adaptations of canonic operations (transposition, inversion, and retrogradation). Retrogradation 

is the simplest transformation since it reverses the order of partition within a string. Consider, 

for example, the string of partition J = <[1][1,3][1,223][1222][1,2,3]>. The retrogradation of J 

(written R(J)) is <[1,2,3][1222][1,223][1,3][1]> (Figure 59a). For partitional transposition and 

inversion, we shall consider operations as interval among partitions (GENTIL-NUNES, 2009, 

p. 51-2). A partitional transposition consists of the application of the same sequence of Y and 

D but starting from a different partition. For example, the strings of partitions G = 

<[3][32][2232][1,223][1,2,5]> is a transposition of string J starting from partition [3] (written as 

T[3](G)) as they share the string of operations <[+Y3][+2Y2][–D2][–Y2+D2]> (Figure 59b)134. 

Of course, not all string of operations can be applied at any starting point as some operations 

 
134 In the realm of partitional operators, the interval of this string corresponds to the sequence 

<[+v+2m][+2v+2m][–2m][–m–v+2m]>. 
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are context sensitive. Partitional inversion, in turn, refers to the change of signal of operations, 

i.e., if the operation is positive, it becomes negative and vice-versa. We may combine inversion 

with transposition to determine the starting point of the operation. For example, the inversion 

of string J starting from partition [1,223] (written as T[1,223]I (J)) is <[1,223][1,22][1][3][1,2]>, 

and the correspondent string of operations is <[–Y3][ –2Y2][+D2][+Y2–D2]> (Figure 59c). 

Finally, we may combine these operations in order to derive the retrogradation of inversion, 

which enables dealing with textural configurations in the same fashion that twelve-tone works 

(Figure 59d). Also, the principle of partitional canonical transformations can be applied to pl-

space to transform strings of partition layouts. 

 

Figure 59 – Partitional canonic operations applied to string of partition J: a) partitional retrogradation, b) 

partitional transposition; c) partitional inversion; and d) partitional retrogradation of inversion. Original 

conception of the present author. 

4.2.1.3 Operations on pl-space 

The order of parts is a crucial aspect of pl-space. As a consequence, any operation 

shall include an input argument to refer to a specific position. Moreover, in addition to Y and 

D operations inherited from up-space135, pl-space shall involve two ordering operations that 

preserve the textural morphology but changing the spatial disposition of elements: mirroring 

(M) and permutation (T). Of course, they are only effective in textural codes that hold two or 

more components. For each position within an ordered partition or a thread-word, we assign a 

number from 1 (the first position) up to n, where n is the length (number of positions) of the 

 
135 Consequently, partitional operators v and m also constitutes the topological relations of partition layouts in pl-

space. 
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textural code in pl-space. Consider, for example, partition layout K = <x,y,z> so that {x}, {y}, 

and {z} can be integers or letters denoting threads. Any operation in K shall indicate positions 

1, 2, or 3 to refer, respectively, to {x}, {y}, and {z}. If K is a thread-word, we may count each 

letter as a different position, which includes the number of letters within superscripts. Hence, 

the second position of thread-word <a2b2ac>, for example, is the component “a” within part 

{a2}, not the component “b”. 

In Y and D operations, the exact position of the alteration may be indicated by 

variable m in the notation *Yn,m and *Dn,m. Let us consider partition layout K = <x,y,z>. 

+Yw,3(K) includes a part of thickness of w to position 3 of textural code J (i.e.,  

+Yw,3(K) = <x,y,w,z>), and –Yy,2(K) excludes the component of thickness equal to x in position 

2 (–Yn,2(K) = <x,z>). In the same manner, +Dn,1(K) increases the thickness of part in position 

1 of J by summing n to it (i.e., +Dn,1(K) = <{x+n},y, k>) while –Dn,3(K) decreases the thickness 

of a part in position 3 of J by subtracting n (–Dn,3(K) = <x,y,{z–n}>). In this case, part {z} shall 

be necessarily greater than n. For instance, if K is the ordered partition <1,3,1>, then –Y3,2(K) 

is equal to <12> and +D3,1(K) is equal to <4,3,1> (Figure 60).  

 

Figure 60 – Application of operations –Y3,2 and +D3,1 in the ordered partition <1,3,1>. Parts are defined by 

rhythmic coincidences. Original exercpts of the present author. 

As in thread-words Y and D operate on letters, their application (and notation) shall 

be tuned to cover the same transformational process of ordered partitions. For D, we include 

another input argument to specify the selected part in the notation *Dn,m,l, where l is one of the 

letters in the thread-word that shall be included to increase or decrease the thickness of the 

correspondent part. For example, for K = <a2ba3>, +D2,5,b means that thickness of part “b” is 

increased by two degrees in the seventh position (+D2,7,b(K) = < a2ba3b2> – Figure 61a). In the 

same way, –D2,4,a(K) consists of removing 2 degrees of thickness of part “a” in the fifth position 

(–D2,5,a(K) = <a2ba> – Figure 61b). In turn, +Yn,m in thread-words indicates the inclusion of a 

new letter (part) with a thickness of n in the mth position. For example, +Y2,4, +Y2,4(<a2ba3>) 

= <a2bc2a3> – Figure 61c). The notation of its negative form in thread-words (i.e., –Yn,m) can 
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be rewritten as –Yh, where h indicates the part that shall be excluded. This simplification 

discards the argument referring to the position since the operation shall also exclude all possible 

interpolated occurrences of the indicated part; otherwise, its application would decrease the 

thickness of that part – a transformation that concerns to the realm of dimensioning. Thus, –

Ya(<a2ba3>) excludes all threads that assemble the part “a” (–Ya(<a2ba3>) = <b> – Figure 61d). 

 

 

Figure 61 – Application of operations +D2,5,b, –D2,4,a, +Y2,4, and –Ya in the thread-word <a2ba3>. Parts are 

defined by rhythmic coincidences. Original excerpts of the present author. 

We can use an ordered version of Young diagrams to elucidate the effect of these 

operations in pl-space136. For the characterization of thread-words, we indicate letters inside the 

 
136 In this ordered version, the vertical position of squares reflects the spatial organization of parts. Michael Engen 

and Vincent Vatter (2017) proposes a similar representation for ordered partitions. Nevertheless, their presentation, 
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square to designate all interpolated parts (Figure 62). 

 

Figure 62 – Ordered Young diagrams demonstrating ordered applications of Y and D in ordered partitions and 

thread-words. Original conception of the present author. 

Common parts of Y and embed parts of D, in pl-space, are arranged in such a way 

that they preserve the same spatial position (ordered intersection or literal intersection). Of 

course, this intersectional property does not necessarily imply a parsimonious motion in their 

realization, since it also depends on the musical content of both partition layouts (pitch, rhythm, 

timbre, dynamics, etc.).  

Mirroring operation reverses the order of components in partition layout so that the 

last position becomes the first, the component before it is replaced in the second position, and 

forth on. It can be understood as an inversional operation around a median axis in which all 

components of a side of this axis swap with their corresponding position of the other side in a 

one-to-one mapping. This axis may be the median component if the length of the textural code 

is odd, or the two median components if the length is even137. For example, the mirroring of 

partition layout K = <1,3,2> (noted as M(K)) swaps all components around the median 

component {3} so that M(K) is equal to <2,3,1> (Figure 63a). Similarly, the mirroring of thread-

word <ab2ac> is equal to <cab2a> (Figure 63b). Note that in both cases the median component 

remains unaltered. Considering its corresponding thread-word class <a2bc2b>, one may notice 

that mirroring operation becomes quite abstract. 

 
called skyline diagram, consists of organizing the squares of each part side by side, bottom aligned, to portray the 

order of parts, which resembles a skyline of a city. We have decided to preserve the original arrangement of Young 

diagrams with parts stacked to each other as it reflects the vertical disposition of parts (and threads) in the textural 

domain. 
137 Under these terms, mirroring operation is quite similar to retrogradation of pitch domain, but mirroring refers 

to the vertical alignment of the parts instead of their linear order. 
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Figure 63 – Application of operation M in pl-space: a) ordered partition <1,3,2>; and b) thread-word <ab2ac>. 

Parts are defined by rhythmic coincidences. Original conception of the present author. 

 

Figure 64 – Various applications of T operation to reorganize threads within partition [22] (Adapted from 

MOREIRA, 2019, p. 32). 

In permutation (T), two components in a partition layout swap their positions so 

that if the code has a length of two, then permutation is equivalent to mirroring. The notation 

Tn,m indicates that a component in the position n swaps with a component in position m. 

Consider, for example a given partition layout K = <x,y,z,w>. The permutation of positions 1 

and 4 of K (noted as T1,4(K)) is equal to <w,y,z,x>. In the ordered partition L = <1,3,2,4>, the 

permutation of L (written as T1,2(L)) is equal to <3,1,2,4>. And the thread-word J = <a2bab3>, 

T1,3(J) is equal to <ba3b3>138. As in mirroring operation, the relation between permutation in 

 
138 Note that the output groups adjacent parts {a}. 
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thread-words and thread-word classes are not so obvious. In this case, for example, <ba3b3> 

would be rewritten as the thread-word class <ab3a3>. Figure 64 specifies the permutations that 

unfold the textural organization of the string quartet used in Figure 44. Note that the last thread-

word outcomes from the combination of two permutation (T1,2 and T3,4,4), which corresponds 

to the application of mirroring.  

The spatial order of pl-space enables us to consider the linear progression of each 

component (part or thread) from a textural configuration to another. As could not be otherwise, 

this diachronic perspective of textural transformations, that we shall refer to as texture-

leading139, is of greatest importance for connecting adjacent textural codes in a string, since it 

defines whether the textural flow will be smooth or disrupted. For the most parsimonious 

texture-leading, a unique component shall change from a partition layout to another. Hence, 

two adjacent partition layouts shall be related by Y, D or T operations so that they share the 

same cardinality or differing by one. If their cardinality is equal, then texture-leading involves 

D operation to increment or decrement the thickness of one or more components or T to swap 

two positions. If their cardinality differs by one, texture-leading may contain either Y or any 

combination of Y, D, and T. Note that, although all parts are preserved, M is not a smooth 

transformation, since it involves the spatial change of all components within the partition layout 

at once. 

 

Figure 65 – Thread-word Young Lattice (TYL): thread-word lexical set for density-number = 4 connected by 

revariance (dotted lines), resizing (full lines), permutation (Tn,m – double lines), and mirroring (M – curved 

dashed lines). Original conception of the present author. 

 
139 This proposal is a textural adaptation of the linear progression of individual melodic lines in a chord progression 

(voice leading). 
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By considering the topological relation of partitional operators v and m, we can 

access all thread-words classes for a given density-number in a structure called Thread-word 

Young Lattice (TYL – Figure 65)140. This structure can be understood as an ordered version of 

Gentil-Nunes’ PYL (GENTIL-NUNES, 2009, p. 50-1). Each square is a thread-word class of a 

given partition so that double lines show T operations that connect them. Full and dotted lines 

indicate, respectively, m and v while curved dashed lines show M operation. TYL may also be 

understood as a compositional space of thread-words. The connections enable the creation of 

strings of thread-words. In this sense, except by M, all edges connect textural configurations in 

the most parsimony texture-leading – a significant feature for a smooth textural flow. 

4.2.2 Texture-leading: Diachronic Transformations on pl-space  

Although the operations we have discussed so far in all textural spaces transform a 

textural code into another, the concept of texture-leading enables the formulation of other 

textural transformations, considering this diachronic perspective. These transformations are 

based on the observation of compositional practices in the repertoire of concert music and their 

implications on texture. Each transformation comprises various combinations of Y and D to 

produce a specific derivative effect. As a consequence, not all transformations are functional 

(or even applicable) in any input; they may require inputs that hold specific textural 

morphology. Moreover, depending on their input argument, these transformations can produce 

outputs that are equivalent to a simple application of either Y or D.   

In order to differentiate these diachronic transformations from the basic operations 

we have presented in the previous sections, we use an acronym of three uppercase letters that 

reflects the name of the transformation. After the definition of each transformation, we provide 

a formal description of their requirements, general effect, as well as information concerning the 

output. To keep the discussion simple, we shall define all transformations by using partitions, 

but their adaptation for pl-space shall be a simple ordering process of parts in either ordered 

partitions or thread-words. In tc-space, the superficial description of textural morphology 

impedes the application of most of these operations. If these transformations relate two adjacent 

partitions, but their correspondent partition layouts do not explicit the diachronic process, we 

say that the transformation is only structural since it does not involve a textural flow in the 

realm of texture-leading. Moreover, to facilitate the observation of each transformation, in all 

musical examples we shall present, parts are defined by rhythmic coincidences. 

 
140 Ordered partitions can be inferred by thread-words that form stratified textural configurations. 
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4.2.2.1 Removing 

Removing is a transformation that produces a subset of a given textural code, that 

is, a code included therein. A textural code J is a subset of code K if all its parts are also parts 

of H. In other words, J is contained in K. Therefore, the intersection of J and K is equal to J, 

and their union is equal to K. This transformation consists of the combined application of –Y 

to remove parts from the input. Let us say that {a}, {b}, and {c} are parts of a textural code K. 

Then, subset J may stand for one of the following: {a}, {b}, {c}, {a, b}, {a, c}, or {b,c}. The 

notation is RMVn(K) = J, where n is the number of parts of K that shall be removed to produce 

J. If K and J are partitions or ordered partitions, we say J is a subpartition of K141. This 

transformation requires that the cardinality of K (noted as #K) is greater than or equal to two. 

Moreover, #K shall be greater than n; otherwise, RMVn(K) is undefined. If n is equal to 1, then 

removing is equivalent to –Yv(K), where v is a part of K. For example, for K equals to partition 

[1,2,3,5], RMV3(K) has six possible outputs: [1,2], [1,3], [1,5], [2,3], [2,5], and [3,5]. 

Formally: 

Let {k1, k2, …, km} be the parts of a partition K, where m = #K ≥ 2;  

RMVn(K) = J, where n ∈ ℤ+ such that n < m; 

J = n(–Ykm(K)), where n is the number of applications of Y to remove a part km of 

K so that J ∩ K = J and J ∪ K = K;  

Then, #J = #K – n; 

If n = 1, then RMVn(K) = –Ykm(K), where km is a part of K. 

 

The diachronic transformation of removing may involve a simple insertion of 

pauses in n parts from the input in realizations in pl-space to produce the output. If all pauses 

coincide, then removing produces a sudden change from the input to the output (Figure 66a). 

In this case, the lesser the difference between n and the cardinality of the input, the higher will 

be the contrasting effect of removing since more parts will be removed at once. In turn, if parts 

are removed in a gradual way with asymmetric pauses, removing involves a smooth transition 

from the input to the output, as a sequential application of –Yn or RMVn to remove parts in a 

shortened temporal span (Figure 66b). This textural “fade-out” of parts mitigates the 

transformational process of removing for a continuous textural flow. Moreover, the transient 

textural configurations that connect the input and the output hold an ornamental function, as a 

 
141 The term was coined by Gentil-Nunes and Ramos (2017) to refer to the subsets of a partition in the articulation 

of a partitional complex. See section 5.1.2 in Chapter 5. 
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“passing texture”142. While in the former, removing creates a contrasting effect that may be 

used to define a clear cut of a formal division143, the latter involves a closure sense that may be, 

for example, a cadential gesture or a transition for another section. 

 

Figure 66 – Removing for n = 3 transforming partition [122,3] to [1]: a) immediate effect and b) gradual effect. 

Original excerpt of the present author. 

In order to calculate how many different outputs RMVn(K) can produce, we shall 

consider the internal variety of parts of K. If each part is unique, without duplications, then the 

number of outputs is defined by the formula in Equation 4. 

Equation 4 – Formula for the calculation of the number of possible outputs of RMVn(K) for a textural 

configuration K without duplicated parts. 

#RMVn(K) = 
#𝐾!

#𝐽!(#𝐾−#𝐽)!
 

The cardinality of the output J is inferred by the difference of the cardinality of K 

(i.e., #K) and the n parts to be removed from it (i.e., #K – n). If K has duplicated parts, i.e., parts 

with a multiplicity index, the formula to eliminate redundant combinations is given in 

Equation 5.  

 
142 For a discussion concerning ornamental functions in the textural domain, see Moreira (2015) and Moreira; 

Gentil-Nunes (2015). 
143 In the introduction of Stravinsky’s Rite of Spring, for example, the return of the bassoon’s opening theme 

(partition [1]) initiates a new section by subtracting all parts but one in the textural climax of multiple parts. 
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Equation 5 – Formula for the calculation of the number of possible outputs of RMVn(K) for a textural 

configuration K with duplicated parts. 

#RMVn(K) = 
(#𝐾−ℎ)!

#𝐽!((#𝐾−ℎ)−#𝐽)!
 +1,  

where h is the number of repeated parts in partition K144. 

For example, partitions A = [1,2,3,4,5], B = [122,3,4], and C = [13,22] have five 

parts each (#K = 5), but B and C have, respectively, one and three duplicated parts. By using 

the formulas: 

a) #RMV3(A) = 
5!

2!(5−2)!
 = 10; 

b)  #RMV3(B) = 
(5−1)!

2!((5−1)−2)!
 +1 = 7; 

c) #RMV3(C) = 
(5−2)!

2!((5−2)−2)!
 +1 = 4.  

 

Partition A, therefore, has more possible subpartitions by removing two parts than 

partitions B and C. The greater the difference between #K and #J, the greater will be the number 

of possible subpartitions (Table 7). Note that #K cannot be equal to #J; otherwise, they are 

equivalent, and n is equal to zero (identity).  

Table 7 – The number of possible subpartitions of #J parts of a partition with a cardinality #K.  

#K 

#J   

1 2 3 4 5 6 7 8 

1 1 2 3 4 5 6 7 8 

2 0 1 3 6 10 15 21 28 

3 0 0 1 4 10 20 35 56 

4 0 0 0 1 5 15 35 70 

5 0 0 0 0 1 6 21 56 

6 0 0 0 0 0 1 7 28 

4.2.2.2 Inserting 

Inserting is the opposite transformation of removing; therefore, if a textural code J 

is a subset of code K, then K is the superset of J. This operation consists of sequential 

application of +Y so that a superpartition of J is equal to J + n, where n is the number of parts 

 
144 Even duplicated parts in pl-space shall be counted as different if they are not posed in adjacent spatial positions, 

since each duplication will produce a different output.  
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to be added by the transformation in the notation INSn(J) = K. Hence, inserting can produce as 

many outputs as the number of threads allows. For example, considering the maximum of six 

threads, INS2(1
2) has four different results: [14], [132], [133], and [1222]. Inserting can be applied 

to any partition. 

Formally: 

Let {j1, j2, …, jm} be the parts of partition J;  

INSn(J) = K, where n ∈ ℤ+; 

K = n(+Yv(J)), where n is the number of applications of Y to include a part of 

thickness v in J, so that K ⊂ J; 

Then, #K = #J + n; 

If n is equal to 1, then INSn(J) = +Yv(J). 

 

The cumulative inclusion of parts through inserting enables the gradual 

construction of more complex partitions. For this reason, inserting may be associated with 

opening gestures of a piece of section. In this case, a sequence of inserting produces a string of 

partitions in which the last partition accumulates all preceding ones – a feature inherited from 

+Y operation (Figure 67). As in removing, the n parts can be included at once or gradually in a 

textural “fade-in” of parts. 

 

Figure 67 – Iteration of inserting transformation from partition [2] to [132,3]. Original excerpt of the present 

author. 

4.2.2.3 Merging 

Merging is a transformation that alters the textural morphology of a textural code 

without changing its density-number145. Two or more parts are combined to produce a new part 

 
145 This operation corresponds, in certain ways, to one of the possible transformations of Gentil-Nunes’s operator 

called transference (GENTIL-NUNES, 2009, p. 47-8). 
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whose thickness is the sum of them. Consequently, if a partition J is a merging of H, both have 

the same density-number, but cardinality of J is less than K. This operation requires that 

partition K has more than one part. The notation MRGn(K) = J indicates the n parts in K that 

are merged to produce J. Therefore, n shall be less than or equal to the cardinality of K (#K); 

otherwise, MRGn will be undefined. For example, MRG2(1,2,4) has three possible results: [3,4], 

[2,5], and [1,6].  

Formally: 

Let {k1, k2, … km} be the parts of partition K, where m = #K ≥ 2;  

MRGn(K) = J, where n ∈ ℤ+ such that n ≤ m; 

J is equal to the sum of n parts of K;  

Then that #J = #K – (n – 1). 

 

The number of possible internal combinations in MRGn(K) also depends on the 

variety of parts in K. Therefore, both formula from removing transformation may also be used 

in merging. When K has no duplicated parts (Equation 6).  

Equation 6 – Formula for the calculation of the number of possible outputs of MRGn(K), for a textural 

configuration K without duplicated parts. 

#MRGn (K) = 
#𝐾!

𝑛!(#𝐾−𝑛)!
. 

And when K has repeated parts (Equation 7). 

Equation 7 – Formula for the calculation of the number of possible outputs of MRGn(K), for a textural 

configuration K with duplicated parts. 

#MRGn(K) = 
(#𝐾−ℎ)!

𝑛!((#𝐾−ℎ)−𝑛)!
 +1, 

where h is the number of repeated parts in partition K146. 

 

 Figure 68 illustrates the application of merging to create a path from [14] to [4] in 

two steps. First, the oboe, clarinet and bassoon merge into a single block {3} within partition 

[1,3] (i.e., MRG3([1
4]) = [1,3]). Then, all instruments form a single block [4] by merging part 

{1} of the flute and the block {3} (MRG3([1,3]) = [4]). Note that the greater the value of n, the 

greater will be the contrasting between the input and the output of merging. Also, if n is equal 

to #K, then all parts are merged into a unique block (total merging), which may be associated 

 
146 Again, we shall consider repeated parts in different spatial positions as different in pl-space. 
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with a cadential gesture. In fact, this procedure is, perhaps, the most common use of merging, 

mainly in polyphonic works in which all voices become a unique part in the articulation of the 

final chord.  

 

Figure 68 – Iteration of merging transformation from partition [14] to [6]. Original excerpt of the present author.  

In thread-words, merging may combine threads of different parts. In this case, 

merging may also decrease the thickness of two different blocks to create a new part that results 

from their union. For example, MRG3(<a2b2acb>) may combine components {a}, {b}, and {c} 

into a single block that can be {a3}, {b3}, and {c3} to form, respectively, the following thread-

words: <a2b2a3>, <a2b5>, and <a2b2c3>. In any case, merging may produce various internal 

reorganization of threads within a given density-number. 

4.2.2.4 Splitting 

Splitting, the inverse transformation of merging, consists of the division of one part 

into n other parts, where n is an integer positive from 2 to the thickness of the part to be divided. 

This operation is equivalent to partitioning a part km of a partition K in n parts (pn(km)). 

Therefore, splitting requires partitions with at least one part with a thickness greater than or 

equal to 2. As in merging, this transformation does not change the density-number of the 

partition, since it results from the internal reorganization of components to increase the number 
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of parts147. Only parts greater than or equal to n can be split, then the value of n is determinant 

to the number of possibilities of splitting of a partition. For example, the application of splitting 

for n = 3 in the partition [1,2,6], noted as SPL3(1,2,6), concerns only the partitioning of part 

{6}. Considering that number six holds three possible outputs ([23], [124], and [1,2,3]), 

SPL3(1,2,6) provides three possible outputs: [1,24], [132,4], and [12223]. If n is equal to the 

thickness of the part, then the transformation produces a total splitting.  

Formally: 

Let {k1, k2, …, km} be the parts of partition K, where ∃km ≥ 2; 

SPLn(K) = J, where n ∈ ℤ+ such that n ≤ km; 

Case 1: #K = 1 

SPLn(K) = pn(K); 

Then, #J = n. 

Case 2: #K ≥ 2  

J is equal to K with part km replaced by pn(km); 

Then, #J = #K + (n – 1). 

 

Figure 69 provides an example of recursive applications of splitting to connect 

partition [6] to [16] in a smooth way. First the block [6] is split in two parts to create partition 

[2,4] (i.e., SPL2([6]) = [2,4]). Then, a total splitting transforms the block {4} in violins into 

{14}, forming partition [142] (SPL4([2,4]) = [142]). Finally, another total splitting divides into 

two parts the block {2} in the viola and cello to produce partition [16] (SPL2([1
42]) = [16]). 

If n is fixed as the minimum value 2, then any single-part partition greater than or 

equal to 2 can be split into {1, (DN – 1)}, where DN is the density-number of the partition. For 

example, SPL2(2) = [1,(2 – 1)] = [12], SPL2(3) = [1,(3 – 1)] = [1,2], SPL2(4) = [1,(4 – 1)] = 

[1,3], and forth on. Given that the maximum division of any part is equal to [1m], where m is 

the thickness of the part, the number of recursive application of splitting on a monopart partition 

is defined by the number of necessary steps toward part [2], which can be defined by the 

formula: DN – 1. For instance, partition [6] has five possible recursive application of splitting: 

(1) SPL2(6) = [1,5], (2) SPL2(1,5) = [124], (3) SPL2(1
24) = [133], (4) SPL2(1

33) = [142], and (5) 

SPL2(1
42) = [16]. This sequence, of course, is not the unique output of recursive splitting for n 

= 2. Nevertheless, the number of possible steps is the same regardless of the sequence of 

partitions. Thus, we can calculate the number of steps of partitions with multiple parts by the 

 
147 This transformation can also be related to Gentil-Nunes’ transference (GENTIL-NUNES, 2009, p. 47-8). 
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summation of the formula “DN – 1”, multiplied by the number of parts of the partition. 

Considering the formula for monopart partitions, a general calculation is defined by DN – #K, 

where K is the partition to be split (Equation 8). 

 

Figure 69 – Iteration of splitting transformation from partition [6] to [16]. Original excerpt of the present author.  

Equation 8 – Formula for the calculation of the number of possible iterations of SPL2(K), for a given textural 

configuration K. 

∑ 𝐷𝑁𝑖 − 1 = (𝐷𝑁1 − 1) + (𝐷𝑁2 − 1) + ⋯ (𝐷𝑁#𝐾 − 1) = 𝐷𝑁 − #𝐾

#𝐾

𝑖=1

 

4.2.2.5 Duplicating 

Duplicating is a transformation based on the imitative process of polyphonic 

writing that duplicate all parts of the input in the output in such a way that their union and their 

intersection are equal to the input. The materials, of course, may not necessarily reflect this 

imitative process. One may notice that duplicating is corresponds to inserting transformation 

for n equal to the cardinality of the input. Nevertheless, duplicating concerns specific parts, 

which constrains the output of inserting. Moreover, the notation DUPn(K) enables that each 

part is duplicated n times, where n is an integer greater than or equal to 2. Therefore, the 
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superscript of each part is multiplied by n148. For example, if partition K = [1,2], then DUP2(K) 

= [1222] (Figure 70). 

 

Figure 70 – Duplicating for n = 2 transforming partition [1,2] to [1222]. Original excerpt of the present author. 

Formally: 

Let {k
1

g1
, k

2

g2
, …, k

m

gm
} be the parts of partition K, where m = #K and g ∈ ℤ+. 

DUPn(K) = J; 

J = {k
1

n(g1)
, k

2

n(g2)
, …, k

m

n(gm)
}, where n ∈ ℤ+

, so that K ∩ J = K ∪ J = K; 

If #K = 1, then DUPn(K) = +YK(K); 

Then, #J = n(#K). 

 

The higher the cardinality of the input in duplicating transformation, the higher will 

be the gap between the input and the output since more parts will be included at once. As a 

consequence, duplicating produces a parsimonious texture-leading only in single-part textural 

 
148 Note that all parts of a partition have a multiplicity superscript; however, when the multiplicity is one, the index 

is omitted. 
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configurations. Nevertheless, its application enables a total intersection between the input and 

the output, which smooths the textural skip.  

4.2.2.6 Intersecting  

Intersecting is a transformation that relates two distinct textural codes by one or 

more parts they share. It consists of removing parts from the input to insert others. This 

intersection between the input and the output may involve one (minimum intersection) up to #K 

– 1 parts, where K is the input. The notation INTn(K) = J indicates the n parts of textural code 

K intersect with code J, where n is less than the cardinality of K. Therefore, K and J shall have 

at least two parts each; otherwise, intersecting is equivalent to inserting or removing. If K and 

J have the same cardinality, then intersecting can be understood as the application of D 

operation in all parts of K but n. Moreover, if K has duplicated parts, intersecting may consider 

either a single part of it or all of them, since each part is different from the rest in its spatial 

position in pl-space. Furthermore, J can duplicate the intersected parts if they are not duplicated 

in K. For example, considering the maximum of five threads, INT1([1,2]) has eight different 

outputs: [12], [13], [14], [15], [1,3], [1,4], [22], and [2,3]. Note that some outputs are equivalent 

to the application of D operation. 

Formally: 

Let {k1, k2, …, km} be the parts of partition K, where m = #K ≥ 2; 

INTn(K) = J; 

J = {j1, j2, …, jh}, where h = #J  ≥ 2 so that #K∩J = n, where n ∈ ℤ+ < #K; 

 

One of the most common usage of intersecting in classical repertoire consists of 

preserving a melodic line (part {1}) from a given textural configuration, changing the 

accompanying parts, as a “re-texturization” of a part – an analogy to reharmonization process. 

This procedure can be used recursively to create a sequence of textural codes that intersect with 

each other. If the intersected part is equal in all textural codes within a string, then it forms a 

textural pedal, that can be realized as an ostinato or as the simple continuation of a part. For 

example, all partitions of the string <[122][1,3][1,22][14]> intersect in part {1}, which 

constitutes the iteration of INT1 to preserve the same part from a partition to another. The 

preservation of the common part in the same spatial position in pl-space emphasizes the sense 

of intersecting in texture-leading. Moreover, the realization may also consider the embedding 

process of parts to change the thickness of parts and thereby securing a smooth transition from 

a textural code to another (Figure 71). 
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Figure 71 – Iteration of intersecting transformation from partition [122] to [14] by preserving part {1}. Original 

excerpt of the present author. 

The comparison of all transformations reveals that removing is the unique 

transformation that decreases density-number, while the others either increase or preserve it 

(Table 8). Intersecting is indeterminate, which means it can decrease, increase, or preserve 

density-number depending on the composer’s adjustment. As a consequence, the cardinality of 

its output is also indeterminate; it shall be greater than or equal to 2 in order to intersecting be 

functional. Concerning the input’s requirement, only inserting and duplicating can be applied 

to any textural configuration. Although differing from one another in their properties, removing, 

merging, and intersecting transformations share the same requirement for input. This means 

that they can transform the same input to generate various outputs. In this perspective, splitting 

is the most constraint transformation since it requires at least one part with a thickness greater 

than or equal to 2. This restriction becomes clear considering that partition [13], for example, 

can be the input of all transformations except splitting.  

All transformations we have presented so far can be combined to produce more 

complex diachronic relations in texture-leading. Moreover, a composer may combine these 

transformations with operations in all textural spaces to elaborate a complex string of textural 

codes. In the next section, we will discuss a strategy to orientate the linear organization within 

a string by considering general relations among them.  
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Table 8 – Comparative relations among all diachronic transformations. 

Transformation Notation Input’s 

Requirement 
Outcome’s Cardinality Change of 

density-number 

Removing RMVn(K) = J #K ≥ 2 #J = K – n Decrease 

Inserting INSn(J) = K Context free #K = #J + n Increase 

Merging MRGn(K) = J #K ≥ 2 #J = #K – (n – 1) Equal 

Splitting SPTn(K) = J ∃km ∈ K ≥ 2 #J = #K + (n – 1) Equal 

Duplicating DUPn(K) = J Context free #J = n(#K) Increase 

Intersecting INTn(K) = J #K ≥ 2 #J ≥ 2 Indeterminate 

 

4.2.3 General Relations of Linear Organizations 

In the linear organization of any musical structure, two adjacent elements hold 

necessarily one of the following general relations: identity, similarity, and contrast149. Each 

relation may be associated with a linear operation so that if we apply an operation of similarity 

to a given component, for example, the output component will be connected by a relation of 

similarity with the input. As operations, they may be applied to any musical element from an 

atomic component to a more complex one. For example, concerning pitches, they may operate 

on a single note, an incise, a motive, or even a whole linear melodic sequence. Moreover, each 

linear operation is subordinated to the comparison with a referential element that has been 

previously introduced (input). Note that the referential element may be real – when the 

referential and the output are contiguous – or virtual – when they are spaced by other elements 

but still preserve their relation. To differentiate from textural operations and diachronic 

transformations, we shall identify linear operations by using a bold uppercase letter. Moreover,  

Identity (I) is the most elementary linear operation as it produces a strict repetition 

of an element taken as a model (total equivalence)150. The application of I may provoke a static 

sense due not only to the lack of variety that does not involve the perceptual motion but also 

the regularity provided by the repetition as its replication holds the same length of the referential 

element. Thus, one can easily associate I with some practices of minimalism151.  

Similarity (S) consists of a linear operation of parallelism or partial equivalence in 

which a new element derives from a referential element so that they either share some 

 
149 These relations are based on concepts regarding repetition and contrast proposed by authors, such as Gilles 

Deleuze (1988), Ivana Stoïanova (1978), and Silvio Ferraz (1998), as well in melodic relations proposed by Paul 

Hindemith (1937), Joel Lester (1982), Pauxy Gentil-Nunes (2009; 2017), and Almada (2019).  
150 Stoïanova (1978) states that every repetition is already a variation of its model due to its temporal shift. 

Nevertheless, this temporal variation does not affect the equivalence feature of the operation. 
151 Ferraz (1998) cites the practices of serialism as a manifestation of identity (repetition), but rather than repeating 

materials as in minimalism, the serialism concerns the repetition of a concept: the twelve-tone row.  
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characteristics or they are contiguous at a certain level. This relation may imply a sense of linear 

continuity – a parsimonious motion that contribute to the musical flow without affecting the 

sense of unity. In order to articulate S operation, the composer may apply various derivative 

processes to transform the referential element (input), which can either preserve or modify its 

length. As a consequence, S introduces the possibility of an asymmetric factor that enables 

creating more complex structures than I.   

Contrast (C), on the other hand, is an operation of non-equivalence that produces a 

rupture in the sense of continuity of the musical flow with a “seemingly” unfamiliar element – 

“seemingly” because this element is not necessarily a whole new material within the linear 

structure (although most often it is); it may be a sophisticated or abstract variation of the 

referential element152. As a consequence, the boundaries between S and C are blurred, that is, 

when a derivation is still within similarity or becomes a contrasting element is not totally clear 

or precise.  

The combination of I and S provides a sense of variety and unity while the 

continuous use of C may provoke a fragmented, disconnected, or even incoherent discourse. 

Stravinsky, for example, considers the unity provided by similarity more significant to a 

composition than variety provoked by contrast: 

For myself, I have always considered that in general it is more satisfactory to proceed 

by similarity rather than by contrast. Music thus gains strength in the measure that it 

does not succumb to the seductions of variety. What it loses in questionable riches it 

gains in true solidity. Contrast produces an immediate effect. Similarity satisfies us 

only in the long run. Contrast is an element of variety, but it divides our attention. 

Similarity is born of a striving for unity. The need to seek variety is perfectly 

legitimate, but we should not forget that the One precedes the Many. (STRAVINSKY, 

1947, p. 31-2) 

This continuity/discontinuity dichotomy of musical flow is quite significant to 

unfold various musical structures. In Tenney/Polansky’s algorithm, for example, we can 

interpret, in a certain way, I and S linear operation as responsible for defining a unit within a 

group while C may be a trigger to segment a stream of music in what comes first from what 

comes after the output of C (TENNEY; POLANSKY, 1980). Considering a macro perspective, 

this may differentiate two adjacent sections within the same piece. In turn, the application into 

a micro perspective may organize pitches and rhythm in various groups and subgroups as in 

 
152 See, for example, the linkage technique associated to Brahms in which “a ‘new’ idea evolves spontaneously 

from a preceding one” (FRISCH, 1990, p. 15) or distant generations of variants produced within Gr-System, a 

methodology based on Schoenberg’s principles of developing variation and Grundgestalt. This is best discussed 

in Almada (2019). 
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Grosvenor Cooper and Leonard B. Meyer’s rhythmic analysis (COOPER; MEYER, 1963) or 

Joel Lester’s melodic analysis (LESTER, 1982).  

4.2.3.1 Lester’s Melodic Approach 

In Lester’s approach, the groups are abstract structures that we shall refer to as 

linear stream153, that are defined by intervals among pitches. Repetition (perfect unison) and 

step motion (or conjunct motion) contribute to the unfolding of linear streams while skip 

motions (or disjunct motion) open a new stream or alternate from a stream to another (LESTER, 

1982, p. 4-9). Each linear stream forms a stratum (layer) within the melody. Note that we can 

establish a one-to-one relation between the linear operations we have proposed with Lester’s 

intervallic categories. What we refer to I operation corresponds to repetition, S may be related 

to step motion, and C may stand for skip motion. In this case, we may say that a linear stream 

evolves continuously through I and S, which may be real, when the notes are consecutive to 

each other, or virtual – if they are separated by C operation that introduces notes from other 

streams. This gap between notes of the same linear stream does not disrupt their sense of 

continuity. Moreover, this apparent simultaneity of two or more streams may suggest a virtual 

interaction among them, producing what is referred by Tenney and Polansky as “virtual 

polyphony” (TENNEY; POLANSKY, 1980, p. 217). According to Paul Hindemith, the virtual 

relations within melodies, referred by him as step-progressions, may define melodic quality 

(HINDEMITH, 1937, p. 194): 

A well-constructed melody there may be four or more step-progressions going along 

simultaneously […] Every one of them may be independent of the next, and without 

any connection to it. But that is not necessary. Step-progressions may be many or few, 

and may be fully independent or may pass from one into the other. The less stiff and 

forced their development, the smoother and clearer will be the course of the melody. 

A useful function in this connection is performed, outside the step-progressions, by 

tones which do not move, but repeat themselves at short intervals and prevent the 

interplay of the step-progressions from leading to an over-rich and confusing 

development. (HINDEMITH, 1937, p. 194) 

What Hindemith describes is a sophisticated superposition of linear streams that 

interweave to one another within a melody, unfolding a complex structure. However, not all 

melodic structures shall be fashioned in this way. A melody may have from 1 to n linear streams, 

 
153 This term is an alternative to what Lester refers to as lines within a melody to avoid confusing with the concept 

of lines in the textural domain. Bregman and Campbell (1971, p. 244) also use the term “stream” to describe this 

situation. 
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where n is the maximum simultaneous streams an instrument’s range can hold154.  

 

Figure 72 – Three types of melody proposed by Lester (1982, p. 5-9): a) linear; b) arpeggio; c) compound 

melody. Original excerpt of the present author. 

According to the internal organization of these n streams, Lester classifies a melody 

into three distinct types. When a melody consists of a single linear stream that articulates only 

I and S, it is classified as linear (Figure 72a). Linear melodies are the simplest melodic type 

given that they resemble an adjoining motion within a scale. The recursive use of C operation 

may produce various overlapping “static” streams, that is, streams whose progression through 

I and S is virtual rather than contiguous, which may characterize a harmonic sense. Lester 

classifies this type of melodic structure as arpeggio or arpeggiation (Figure 72b). Most often, 

 
154 Gentil-Nunes (2016) proposes an interesting discussion about the melodic spaces of monophonic instruments 

based on the mapping of possible linear streams in the flute and the evaluation of how it has been explored by 

composers. 
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this melodic type is associated with accompanying figures such as Alberti bass. Finally, the 

most complex type, called compound melody, encompasses all operations to unfold 

simultaneously evolving streams (Figure 72c). This type corresponds to what Hindemith 

describes as a sophisticated melody, which may comprise multiples streams in different 

relations (LESTER, 1982, p. 5-9). 

4.2.3.2 Gentil-Nunes’ Linear Operations 

From this theoretical background, Gentil-Nunes proposes evaluating how linear 

streams interact with one another as they were threads within a texture155. Thus, the so-called 

linear partitioning or melodic texture consists of the pairwise comparison among linear streams 

to determine virtual relations of agglomeration and dispersion. By doing so, Gentil-Nunes 

enhances Lester’s classification to more specific melodic configurations by using unordered 

partitions156 (GENTIL-NUNES, 2009; 2018). Firstly, Gentil-Nunes (2014, p. 4-5) proposes a 

function called linvector to evaluate the number of virtual concurrent lines (linear density, 

correspondent to Berry’s concept of density-number) within the melody in each note onset. Of 

course, any change in the linear density involves necessarily the increment or decrement of a 

unitary line since each note onset comprises a single pitch. For example, in Bach’s Flute Sonata 

in E minor, the linvector demonstrates a progressive cumulation of linear streams producing 

two curves (Figure 73). Each concurrent note in the linvector corresponds to a different linear 

stream. The number above the melody indicates the linear density. Note that the chordal sets 

on the second stave do not imply any harmonic meaning, but it is only an illustration of the 

fluctuation of the textural linear density, expressed by the overall stain of notes. 

To evaluate the interactions of each linear stream, Gentil-Nunes (2014, p. 5-6) 

introduces other four melodic operations deduced from the combinations of three basic 

operations Repetition (R), Portamento (P), and Opening (N) in both real and virtual relations 

(Figure 74):  

a) Activation (A) – the combination of a real N and a virtual P to evolve a 

preceding stream of the linvector; 

b) Prolongation (G) – the combination of a real N and a virtual R to retake a note 

from a preceding stream of the linvector; 

 
155 What we refer to as linear streams correspond to Gentil-Nunes’ component lines within a melody. 
156 The details regarding the process of inference of these configurations are out of the scope of the present work. 

For more details, see Gentil-Nunes (2009). 
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c) Closure (F) – when N articulates two simultaneous virtual P from different 

preceding streams of the linvector, merging them into a single stream, which, 

consequently, reduces the linear density; 

d) Convergence (V) – produced by the combination of a real and a virtual P to 

merge a real stream into a preceding stream of the linvector157. 

 

 

Figure 73 – Bach’s Flute Sonata in E minor (1724), BWV 1034, excerpt (mm. 1-3): evaluation of the linear 

density in each note onset (linvector – GENTIL-NUNES, 2014, p. 4). 

 

Figure 74 – Linear operations of internal melodic relations: Portamento (P), Opening (N), Activation (C), 

Prolongation (G), Closure (U), Convergence (V). Adapted from Gentil-Nunes (2014, p. 5).   

In the present work, Gentil-Nunes’ linear operations R, P, and N are understood as 

equivalent to, respectively, the basic operations I, S, and C. Thus, we can generalize the other 

 
157 The original label of Gentil-Nunes for convergence is C, but we replaced it to V to avoid confusing with the 

label we use for contrast operation. 
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four linear operations proposed by Gentil-Nunes for applications in any musical structure to 

organize different musical streams. Considering timbre, for example, each different timbre can 

be divided into a “timbral stream” so that I and S unfold streams while C creates a new timbre 

or alternates between streams. The complementary operations can situate each timbre into 

active streams. For U and V operations, two timbres can merge into a single stream to reduce 

the number of active streams while L and U involve relations with preceding timbres in a 

specific timbral stream.  

The application of this methodology to the textural domain enables the elaboration 

of a string of textural codes that can be organized into different textural streams in such a way 

that each row within a textural design refers to a different stream. This division into textural 

streams is similar to what Edward T. Cone, in his article named Stravinsky: The Progress of a 

Method (CONE, 1962), refers to as stratification method – a compositional procedure used by 

Stravinsky for the organization of his musical ideas.  

4.2.3.3 Edward T. Cone’s Stratification Method 

Cone (1962, p. 18) notices that in works such as Rite of Springs (1913) 

“Stravinsky’s textures have been subject to sudden breaks affecting almost every musical 

dimension: instrumental and registral, rhythmic and dynamic, harmonic and modal, linear and 

motivic”. This characteristic can also be observed in works, such as Symphonies for Wind 

Instruments (1920), Serenate in A (1925), and Symphony of Psalms (1930), which may suggest 

that such a method is not restricted to choreographic or extramusical compositions.  

In the geological area, the term “stratification” refers to the natural process of 

overlapping layers or strata to form sedimentary rocks. Thus, one may conclude that Cone’s 

proposal concerns the formation of layered stratified textures, with discussions regarding how 

parts are stacked. However, Cone refers to the horizontal dimension of musical discourse, 

observing the temporal juxtaposition of segments. The choice of using “stratification” becomes 

evident by observing the presentation of his analysis. Similar segments are posed in the same 

horizontal space in such a way that their vertical interpolation implies a virtual overlapping of 

textural streams (strata) in a similar way of Lester’s internal division of melodic structures.  

Antenor Corrêa (2009, p. 159-60) illustrates these relations by using squares with different 

patterns arranged linearly in an apparently arbitrary organization (Figure 75a). Each square 

corresponds to a different segment. The separation of squares into distinct streams according to 

their patterns exhibits the interspersed development of strata, which also reveals a possible 

pattern of logical construction: A-B-C, A-C, A-B-C, A-B (Figure 75b). 
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Figure 75 – Squares with different patterns illustrating Cone’s method: a) linear organization and b) division 

according to their patterns (CORRÊA, 2009, p. 91) 

The method proposed by Cone involves three phases: stratification, interlock, and 

synthesis. Stratification is the very process of disrupting the musical flow with sudden changes 

among segments. This fragmented presentation creates tension between consecutive segments, 

which is fundamental to the method. According to Cone (1962, p. 19), when a segment is 

suddenly replaced by another, “the listener looks forward to its eventual resumption and 

completion”, which creates a resolution expectation. As long as more different segments are 

included, this tension accumulates akin to the increasing number of voices in contrapuntal 

writing. This process of resumption (and expansion) of segments to fulfill such expectations 

corresponds to the second phase called interlock. In practical terms, interlock consists of the 

application of activation (A) and prolongation (G) to create a continuity sense among disjoint 

segments.  

Synthesis, the third phase of the method, concerns the fusion of two or more streams 

with the approximation, transformation, and reduction of one or more musical parameters. This 

process can be related to closure (U) and convergence (V). Note that although synthesis implies 

the closure of a textural stream, it is not necessarily restricted to cadential or final passages. 

Moreover, as Cone points out, synthesis is not a crucial phase of this method since it is the 

phase that is “most likely to be overlooked” (CONE, 1962, p. 19). 

Two other concepts are presented as resources to mitigate the disjoint motion from 

a segment to another: a) bridge, that consists of a linking element that connect two contiguous 

segments from different streams; and b) divergence, in which a segment is divided into two or 

more like an opposite procedure of synthesis (CONE, 1962, p. 19-20). Cone asserts that a bridge 



 

   150 
 

is not a simple element of transition in the typical sense, but an autonomous element that may 

be developed as an independent stream that connects two or more streams158. Divergence may 

be understood as a textural transformation to split a stream into two or more sub-streams. We 

shall refer to it as divergence operation (E), a new perspective for the textural domain that is 

not appropriate (or practical) to melodic structures. 

The definition of each segment in Cone’s approach is not based exclusively on 

textural factors since various musical parameters are considered in his division of streams. 

Moreover, a segment is not necessarily a single textural configuration; it may comprise a string 

of textural configurations. Nevertheless, Cone’s analysis of Stravinsky’s Symphony for Wind 

Instruments shows that the segments also hold textural differences. In the graphical scheme 

proposed by Cone, each layer is ascribed by an uppercase letter, and their vertical positions 

highlight its interpolated continuity (Figure 76). By following a segment to its next articulation, 

one can observe how it evolves (or should evolve if they were adjacent). Cone refers to them 

by a number that indicates their order of presentation (e.g., A1 is the first segment of stream A, 

A2 is the second, A3 is the third, and forth on). Straight lines indicate unusual or abbreviated 

voice leadings in the analysis (as in the low part of B1) while dotted lines denote bridge relations 

or other connections, such as divergences, syntheses, or other elements of unification between 

segments. Both segments A1 and B1, for example, hold the interval of perfect fourth (F-B♭) in 

the bass. Moreover, X and Y indicate recurrent elements that contribute to the unification of the 

piece (CONE, 1962, p. 21-22). 

By using the linear operations, the relation between all segments is clarified. 

Contrasting (C) operation creates the first division of streams from A1 to B1. A sequence of 

activation (A) alternates the two initial streams in an interpolation process. The application of 

another C in segment A3 opens a new stream in segment C1. Again, A creates an oscillation 

between streams A and B in the sequence <A4,B3,A5>. Stream D is a synthesis of A and C, 

which configures the operation closure (U). The divergence of stream B (i.e., G operation) 

produces stream E. Thus, this excerpt can be expressed by the following string of linear 

operations: <CAAACAAAUG>. The number of sequential A reflects Stravinsky fragmented 

discourse that characterizes Cone’s formalization. Identity (I) and similarity (S) are possibly 

connecting the various textural configurations within segments. Moreover, as the resumption 

of each textural stream does not repeat its preceding statement, the excerpt does not comprise 

 
158 In chapter 6, we discuss connective elements in textural realization that although different from Cone’s bridge, 

can also be used to smooth (or prepare) textural disruptions.  
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prolongation (L). Therefore, the analysis of the string of linear operations may reveal the main 

features of its correspondent string of textural configurations. 

 

Figure 76 – Scheme of Cone’s analysis of Stravinsky’s Symphonies of Wind Instruments (1920), excerpt (Based 

on CONE, 1962, n.p.). 

Cone’s method has inspired similar approaches to linear organization of segments. 

Mary Wennerstrom (1975), for example, discusses the formal organization of these segments, 

referred to as “sound blocks”, in the twentieth-century repertoire. To do so, Wennerstrom 

proposes several concepts that refer to the way segments are superimposed, juxtaposed, or 

interpolated with one another to create a fragmented musical discourse. These concepts are akin 

to Cone’s method but differing from them in terms and meaning. By “stratification”, for 

example, Wennerstrom refers to a more direct and obvious reference to the geological meaning 

– the formation of layered stratified textures, in which autonomous parts are stacked to one 

another. Cone’s approach corresponds to what Wennerstrom calls juxtaposition since it is based 

on the discontinuous flow caused by juxtaposed segments. Moreover, if this juxtaposition 

involves a constant return to the initial segment, Wennerstrom classifies it as interpolation. It is 

noteworthy that, although Wennerstrom includes other concepts, it lacks theoretical 

formulation since most of the concepts are given in a footnote, which requires that the reader 

infer their actual meaning by observing the analyzes. 

Gretchen Horlacher (2011) discusses two contrasting attributes of Stravinsky’s 

music: the repetition and the continuity. Horlacher’s analytical method, called ordered 

succession, describes the interrelation of superposition and juxtaposition of materials over time 
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considering not only large-scale form (segments) but also the construction of melodic lines. 

The method consists of a quantitative observation of aspects such as how often a segment is 

repeated, how they are juxtaposed, in which order they are presented, whether they are repeated 

or varied, and whether their possible repetitions are contiguous or separated by other segments 

(HORLACHER, 2011, p. 25-9). 

Antenor Corrêa (2009) relates Cone’s method with the theory of montage in film 

edition proposed by Sergei Eisenstein (1970). According to Corrêa (Ibid., p. 103-4), 

Eisenstein’s montage theory focuses on the construction of meaning through the way scenes 

are juxtaposed and interpolated159 so that various techniques of montage can be used to orientate 

certain emotional stimulus and narrative conclusions in the spectators. Thus, the application of 

some concepts of montage to musical contexts may enable connecting autonomous segments 

in a similar way to the montage process of scenes. This perspective can be understood as a 

compositional application of Cone’s stratification (CORRÊA, 2009, p. 88-117). 

Although these approaches evoke the term “texture” to refer to the formation of 

segments or sound blocks, they also consider the particularities of musical materials to 

discriminate a segment from another. This means that texture does not necessarily hold the 

leading role in the construction of musical discourse. Two segments with a similar textural 

organization, for example, may be understood as segments of disjoint streams if they differ 

from one another in pitch, rhythm, timbre, register, and the like. Conversely, two or more 

segments that contrast to each other may assemble the same stream if their materials are similar 

at a certain level. For constructing strings of textural configurations based on this methodology, 

we shall consider only aspects referring to textural morphology.  

4.2.3.4 Textural Identity, Similarity, and Contrast 

Unlike melodic structures, the definition of linear operations in the textural domain 

are not so obvious or unequivocal. Each composer or analyst can elaborate his/her own criteria 

for defining each operation. In order to initiate the discussion of this methodology, we have 

defined an intersecting criterion between textural code in such a way that identity (I) is defined 

by the total intersection of cardinality and parts. Since lateral repetitions of textural codes are 

useless within a string and considering that spatial relations do not affect textural morphology, 

textural operations as mirroring and permutation that reorder parts can be used for articulating 

I. For example, although thread-words <aba3b2> and <a4b3> hold different organizations, they 

 
159 In Chapter 5, we discuss a similar approach to connect adjacent textural codes.  
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are related by identity, since both are a partition layout of partition [3,4]. In turn, contrast (C) – 

the opposite operation of I – consists of non-intersection of textural codes, that is, they hold 

different cardinality and parts.  

Consider, for example, partitions [1222] and [33]. Although they are partitions of the 

same density-number, they do not intersect in cardinality nor in their parts, which defines the 

application of C. Finally, for a relation of similarity (S), textural codes shall intersect in any 

level but total. If two consecutive textural codes hold the same cardinality but do not share any 

part, they are related by multiple applications of *Dn operation to change the thickness of all 

parts, which characterizes S as, for example, partitions [123] and [2,4,5]. In the same manner, 

two consecutive textural codes differing in their cardinality but holding one or more common 

parts (intersecting transformation) are also related by S as in partitions [22] and [142]. Of course, 

the lesser the level of the intersection, the lesser will be the similarity between them. 

We can use a formula called Jacquard index to measure the similarity coefficient 

between two textural configurations. This index provides a number between 0 and 1 (both 

inclusive) in such a way that 0 corresponds to non-similarity (in this case, C relation) and 1 

stands for the maximum similarity (in this case, I relation).  The calculation consists of the ratio 

between the intersection of both sets and their union (NIWATTANAKUL et al, 2013). In 

formal terms, Jacquard index of two partitions A and B is expressed by the formula in Equation 

9. 

Equation 9 – Formula for the calculation of the Jaquard index of two partitions A and B. 

J(A,B) = 
|𝐴 ∩ 𝐵|

|𝐴 ∪ 𝐵|
 

Consider, for example, partitions [2] and [1,2,3]. They intersect in one part ({2}), 

and their union is equal to three elements. Thus, applying the formula  
|1|

|3|
 is equal to 0.333. 

Table 9 provides an example of application of Jacquard index between partition [1,2] and the 

partitional lexset for density-number of 4. Note that partition [3] and [4] has a coefficient of 

similarity of 0.00, which means that they hold a relation of C. The most similar (without 

considering I) is partition [122] in which both parts intersect, but the number of parts is not the 

same, as can be seen in the coefficient of similarity 0.66. 

Once we have defined the basic linear operations, we can discuss the 

complementary ones. Activation (A) and prolongation (G), for example, are, respectively, a 

virtual S and I. The articulation of a textural code that intersects with two codes of different 
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preceding textural streams may operate closure (U) and convergence (V). For example, consider 

two partitions K = [123,4] and J = [22] that are related by C, which means that they pertain to 

different textural streams. Partition [1,3] constitutes either U or V to merge K and J since it 

intersects part {1} of partition [123,4] and the number of parts of partition [22]. As we are 

considering the intersection as criterion, the application of divergence (E) to divide a textural 

configuration in two or more subsets would constitute S. Nevertheless, we can consider two 

non-overlapping subpartitions evolving in autonomous streams as the application of E. Thus, 

E requires the consecutive combination of other operations to elaborate each subpartition (S or 

I) and to alternate between them (C, A, or G). For example, a partition [124] may be divided 

into non-overlapping subpartitions [12] and [4]. The string of partitions 

<[124][12][13][1,32][4][5][2,5]> can be understood as the application of E since partition [124] 

is immediately followed by the autonomous developing of its subpartitions. This is clearer by 

observing its corresponding string of linear operations <ESSCSS>. Thus, any application of 

removing transformation produces subsets for a potential articulation of E. 

Table 9 – Calculus of coefficient of similarity based on Jacquard Index between partition [1,2] and the 

partitional lexical set for density-number of 4. Original conception of the present author. 

Partition A Partition B Coefficient of Similarity 

(Jacquard Index) 

[1,2] 

[1] 0.50 

[2] 0.50 

[12] 0.33 

[3] 0.00 

[1,2] 1.00 

[13] 0.25 

[4] 0.00 

[1,3] 0.33 

[22] 0.33 

[122] 0.66 

[14] 0.20 

 

Let us exemplify how all linear operations can be used to construct a string of 

textural codes. To do so, we define the string of linear operations <SCSIASGCVGESCSU> to 

unfold a string of ordered partitions starting from <2> (Figure 77a). A schematic visualization 

similar to Cone’s analysis can explicit the organization of textural streams (Figure 77b). Dotted 



 

   155 
 

arrows indicate virtual relations within and between textural streams while straight edges show 

the relations that alternate between streams. Each linear operation defines a specific relation 

among textural codes, which does not depend on the musical parameters therein. As a string of 

textural configuration, musical materials can either emphasize or contradict textural relations 

in the realization stage, which does not undermine the construction of the string. Nevertheless, 

if this string is organized as a textural design in such a way that each row corresponds to a 

different stream, the materials may be used to differentiate rows in the realization (Figure 77c). 

The composer may define a specific timbre for each row, a pitch content, a rhythmic pattern, a 

register span, a tempo mark, and so on. By doing so, the realization can be understood as a 

compositional application of Cone’s method since materials are also differentiating streams. 

 

 

Figure 77 – Application of linear operations to the textural domain: a) the construction of a string of ordered 

partitions, b) its organization in various textural streams, and c) its organization into a textural design whose 

rows reflect textural streams. Original conception of the present author. 

4.2.4 Textural Contour: Ordering Defined by Complexity 

In any textural space, textural codes can be ordered from the simplest to the most 

complex. This definition of complexity, of course, considers only aspects regarding textural 

morphology of codes. Moreover, textural complexity is not an intrinsic aspect of textural codes 

since it is defined by a comparative relation, that is, a code is classified as more, equally, or less 
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complex than another code within a string. For Berry (1976, p. 186-190), textural complexity 

can be traced by evaluation the degree of linear independence (dispersion) among sounding 

components (threads, in our terms) that constitutes the textural configuration so that polyphonic 

organizations tend to be understood as more complex than massive ones. In fact, considering 

compositional practices, textural configurations with multiple parts are often associated with 

complex sections of a piece, with a higher diversity of materials, whereas massive 

configurations are commonly reserved for opening or cadential gestures that are more likely to 

be understood as simpler.  

Considering this perspective, textural class [Lx], for example, is understood as more 

complex than class [B]. Similarly, all other polyphonic classes [LxBy], [LxB], [LBy], and [By] 

are more complex than class [B]. Based on these relations, one may assume that any class with 

more than one part is more complex than any monopart. In fact, monopart classes are the 

simplest textural class given the lack of dispersion relation that produces a discursive sense 

similar to a single speech. Also, although the actual thickness is undefined in tc-space, any 

block holds necessarily a thickness degree higher than a line. Thus, within monoparts, class [B] 

is more complex than class [L]. The abstract nature of textural classes in tc-space prevents a 

plain definition of complexity between classes with more than one part.  

For this definition, we consider the minimum number of parts that are necessary to 

assemble each textural class so that class [LxBy] is the most complex, as it requires at least four 

parts (two lines and two blocks), the highest number among all classes. The order of all textural 

classes can be organized in the following order from the simplest to the most complex: 

[L] ≺ [B] ≺ [Lx] ≺ [LB] ≺ [By] ≺ [LxB] ≺ [LBy] ≺ [LxBy]160. Based on this hierarchical order, 

we can express the general curve of the complexity of a string of textural classes as a textural 

contour (see MOREIRA, 2015; 2018).  

In a general sense, the term “contour” refers to the relation between two or more 

dimensions (or parameters) depicted as a dynamic curve. For example, the fluctuation of 

exchange rate for one currency to another can be expressed as a curve over a temporal constant 

(hours, days, months, and so on). In music, contours are often related to the motion of melodic 

lines in the register over time, which forms the so-called melodic contour (see FRIEDMANN, 

1985; MORRIS, 1987; 1993). Morris (1987, p. 282) states that any musical parameter that 

allows a linear ordering can be expressed as a contour. The contour’s notation expresses the 

relative position of its n elements in a string of integers (or a graphical curve) ordered from zero 

 
160 The symbol “≺” is a mathematical operation that means “precedes”, which indicates a strict order relation.  



 

   157 
 

(the lowest or simplest level) up to n – 1 (the highest or most complex level). For example, a 

contour <1 2 0> stands for any musical structure with three different elements that begins at the 

intermediate level, ascend to the highest one and ends at the lowest (Figure 78). 

 

Figure 78 – Contour <1 2 0> organizing various musical parameters.  

Textural contour provides a dynamic visualization of how textural complexity 

evolves linearly (MOREIRA, 2015; 2018). The complexity of textural codes shall be expressed 

as a contour from zero to n – 1. By using a textural contour, a composer may elaborate a string 

of textural codes considering the curve of complexity they produce. Moreover, since textural 

contour concerns only the comparative complexity, two or more distinct strings of textural 

codes can share the same contour. For example, textural contour <0 3 1 2> portrays the 

complexity curve of the following strings of textural classes: A = <[L][By][B][Lx]>, 

B = <[B][LxBy][LB][ LBy]>, and C = <[Lx][ LxB][LB][By]>. Note that this comparative relation 

allows two different interpretations for the same textural class according to its relationship with 

the other classes within the string. Furthermore, a composer may use the same contour to order 

not only textural codes but also pitches, durations, dynamics, etc., producing a multi-level 

organization161.   

In up-space, a textural contour may comprise more than eight levels of complexity 

for curves with more nuances. As the spatial factor does not affect the textural morphology, pl-

space inherits the definition of complexity of up-space. Unordered partitions form a partially 

ordered set, which means that some partitions are incomparable, that is, in some cases, the 

pairwise comparison is indefinite; it is not possible to determine which one is the most complex. 

Thus, textural complexity in up- and pl-space is not necessarily linear given that two or more 

incomparable partitions within a string may be classified as equivalent in terms of complexity. 

Within the same density-number, textural complexity is based on the index of dispersion; the 

higher the dispersion, the more complex is the configuration162. For example, according to 

dispersion, partitions of four can be organized in the following order from the simplest toward 

the most complex: [4] ≺ [1,3] ≺ [22] ≺ [122] ≺ [14]163. Moreover, between partitions of different 

 
161 This strategy is part of the compositional strategy for the elaboration of Sagração de um Fauno na Primavera. 

See Chapter 6. 
162 This can also be understood through the positive motion in Gentil-Nunes’ partitional operator transference (t). 
163 This order, introduced by Gentil-Nunes (2009, p. 13-5), is called usual order. 
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density-number, the string of textural partitions produced by a single operator or operation (i.e., 

revariance, resizing, layering, or dimensioning) produces linear order. Therefore, their 

iterations with either positive or negative signs (i.e., +v/–v, +m/–m, +Y/–Y, or +D/–D) produce, 

respectively, an increasing or a decreasing curve of textural complexity. Nevertheless, when 

they are combined, the order is not that obvious.  

In order to define the relative complexity of all partitions, we shall discuss how 

partitions interact with one another through revariance (v) and resizing (m) operations. To do 

so, let us examine the most basic set of partitions at the bottom of PYL, that we refer to as ur-

mesh (MOREIRA, 2015 – Figure 79). Ur-mesh comprises the adjacent partitions [1], [12], and 

[2] that are connected by v and m operations in their characteristic application. Partition [1] is 

the simplest of the entire lexical set, and the polyphonic criterion of partitions within the same 

density-number defines partition [12] as more complex than [2]. Thus, ur-mesh represents a 

model for partitional lexicon set by presenting a plain and linear order: [1] ≺ [2] ≺ [12]. The 

internal organization of ur-mesh can be generalized in two steps that involve Gentil-Nunes’ 

partitional operators +v, +m, and +t. First, from an initial partition, we apply +v to establish the 

complexity range of ur-mesh, with the input as the simplest partition and the output as the most 

complex. Then, the intermediate partitions are given through the application of +m in the 

simplest partition and a sequence of positive transferences (+t) toward the most complex 

partition. By reproducing this model in all unordered partitions, we can define the general 

complexity of them. This procedure suggests that PYL is, in fact, a fractal structure that emerges 

from the iteration of ur-mesh. 

Although the lexical set of partitions for n = 6 holds 29 partitions, it produces only 

13 distinct levels of complexity, since there are nine groups of incomparable partitions. Notice 

that this procedure preserves the order within each density-number, as well within the paths 

produced by v and m. Partitions holding the same number of general complexity are 

incomparable with one another, and therefore, they have an equivalent complexity164.  

Incomparable partitions can be observed in two different situations: (1) partitions 

within the same density-number that share the pair of indexes (h-related); (2) partitions in 

different density-number whose distances involve the combination of v and m. For example, 

partitions [13], [1,3], and [5] are incomparable with a complexity level of 5. The greater number 

of threads of partitions [1,3] and [5] offsets the greater index of dispersion of partition [13]. 

Under these terms, the most complex partition of n threads is necessarily [1n] (maximal 

 
164 For a further discussion on the relative complexity of unordered partitions, see Moreira (2015). 
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cardinality). By using incomparable partitions, the composer may extend the length of the 

textural contours in up- and pl-space without changing the shape of the contour. For example, 

the string of partitions H = <[1][133][1,2][4][1,3]> can be described by the textural 

contour <0 3 1 2> because incomparable partitions [1,2] and [4] constitute a lateral repetition 

within the same complexity level 1 (Figure 80).  

 

Figure 79 – Partitional Young Lattice for density-number = 6, ur-mesh, and the hierarchy levels of all partitions 

(MOREIRA, 2015, p. 74). 

 

Figure 80 – Incomparable partitions [1,2] and [4] in a lateral repetition within textural contour <0 3 1 2>. 

Original conception of the present author. 
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4.2.4.1 Operations on Textural Contour 

Textural contour also inherits all canonic operations from melodic contours, such as, 

inversion, retrogradation, retrograded inversion, and rotation, which may reorganize the 

textural string but preserving all codes thereof. The inversion operation (I) applied to contours 

consists of changing the direction of all contour elements. It may be obtained by subtracting 

from the value of the highest level (n – 1) each contour element. Consider, for example, the 

inversion of a contour A = <0 3 1 2>. As the highest level is 3, the 

calculation is <{3 – 0}{3 – 3}{3 – 1}{3 – 2}> so that the inversion of A (i.e., I(A)) is equal to 

<3 0 2 1>. Retrogradation operation (R) is a simple reversion of the order of the elements within 

a contour. For example, the retrogradation of contour A = <0 2 1 3>, written as R(A), is equal 

to <2 1 3 0>. The combination of retrogradation and inversion produces the operation RI. For 

example, RI(A) is equal to <0 2 1 3>. Note that some contours may be invariant under some of 

these operations, which means that the number of possible transformations of that contour is 

limited. Finally, rotation operation (Rot) consists of a cyclic permutation of the elements within 

a contour, which may be expressed by a rotational index that indicates the number of elements 

that shift within the contour. This index shall be a number from 1 to n–1. For example, the 

possible rotations of contour A = <0 2 1 3> are: Rot1(A) = <2 1 3 0>, Rot2(A) = <1 3 0 2>, and 

Rot3(A) = <3 0 2 1>. Figure 81 shows how these operations reorganize the order of string of 

partitions <[2][14][3][22]>.  

 

Figure 81 – Canonic operations of inversion, retrogradation, retrogradation of inversion, and rotation applied to 

textural contour <0 3 1 2> to reorganize partitions within a string. Original conception of the present author. 
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4.3 Transformations on and within Arrays 

One of the most appealing features of using arrays as textural designs is the 

possibility of transforming an array to derive a new one that holds the same components but in 

a different organization. Once we construct a textural design, we may use various operations to 

generate variants. Within a piece, each variant may stand as a different section or subsection of 

a larger design, which includes a certain degree of similarity among them. We can classify these 

operations in two groups according to their scope of application: a) array operations, that 

concerns transformations on arrays and b) array cell operations, in which the transformations 

occur within arrays, more specifically on their cells. Both types of operations can model rows 

and columns in various ways, which may affect or not the TC string-class of the design. 

Moreover, they can be combined to generate more abstract (and even complex) variants. 

4.3.1 Array operations 

For transforming an entire array without changing its content, we shall consider the 

reorganization of rows and arrays. To do so, we may apply the order array operations called 

rotation that may be defined as the geometrical motion of an array around a fixed point 

(MORRIS, 1987, p. 187-9). This fixed point may be understood as a central axis whereby each 

component of a side of this axis swaps with the components of its corresponding position on 

the other side. The operation is written as Rn(A), where n indicates the position of the axis in 

the array A. This axis may be located at the middle row for a vertical rotation (Rv), the middle 

column for a horizontal rotation (Rh), or the internal diagonal of the array to exchange rows and 

columns (Rd). On the one hand, Rv and Rh preserve all codes of the design within columns but 

reorder, respectively, its rows and columns. Moreover, Rv also retains the same string of textural 

configurations (and, consequently, the same TC string-class), which implies a minimal impact 

of transformation in the design. On the other hand, Rd completely reformulates the array by 

converting what is within rows into columns and what is within columns into rows. Thus, 

depending on the number of rows and columns, Rd may generate complex textural situations 

with multiple parts in a short string of textural codes.  

Figure 82 provides an example of the application of these operations on a 3x3 array. 

For each operation, there are an indication of their axis and the direction of rotation between 

the array’s sides. Note that if the number of rows is odd, the axis of Rv is the median row, but 

if it is even, then the axis is located between the two median rows so that they swap along with 

the rest. The same property is applicable to the number of columns (odd or even) in Rh. 
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Concerning Rd, the axis is clearly defined only if the array is a perfect square, that is, the number 

of rows and columns are equal. 

 

Figure 82 – Three types of rotation operating on array A: Rv rotating rows, Rh rotating columns, and Rd 

converting rows into columns and vice versa. Based on Morris (1987, p. 188). 

The combination of these operations generates seven different transformations of 

an array. Morris (1987, p. 188) associates each transformation with a clockwise rotation of 90º, 

180º, and 270º, using the notation cwq to indicates the rotation by q degrees. Figure 83 illustrates 

this clockwise relation mapping all possible combinations of operations to generate each 

transformation. Variants A2, A4, and A6 preserve the number of textures, providing several 

organizations within columns, whereas A1, A3, and A5 shorten the string of textures. Moreover, 

A6 corresponds to the traditional notion of retrogradation (backward order), and A4 may be 

understood as an inversion.  

 

Figure 83 - All possible combinations of rotation to generate seven derived arrays. Based on Morris (1987, p. 

188-9). 
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4.3.2 Array Cell Operations 

For internal transformations of an array, we may use an array operation called 

shifting. This operation maintains the order of columns and rows but moves an array cell from 

a row (or column) to another. It may be total, if the entire array cell moves either vertically or 

horizontally, or partial, regarding the transference of only certain components within the array 

cell while preserving others165. Note that partial shifting enables the transformation of a string 

of textural configurations into a textural design with multiple rows.  

Shifting operation is written as St(A(i,j)(k,l)) for total and Sp(A(i,j)(k,l)) for partial, 

where i, j, k, and l are coordinates of cell in array A that shall shift, i.e., cell A(i,j) shifts to cell 

A(k,l). To do so, either k or l shall be different from i and j so that their differences indicate the 

properties of shifting operation. If i and k are different, and j and l are equal, shifting refers to 

changes between rows. And if i and k are equal, and j and l are different, then the cell shifts 

from a column to another. When both i and j are different from k and l, the operation concerns 

a combined shifting of row and column. Moreover, the difference also indicates if shifting is 

vertical (upward or downward), horizontal (from left to right or from right to left), or diagonal 

(the combination of vertical and horizontal shifting). For example, St(A(2,1)(2,2)) is a total shifting 

so that cell A(2,1) moves from left to right to cell A(2,2). In turn, Sp(A(3,1)(4,1)) denotes that part of 

cell A(3,1) shifts downward to cell A(4,1). Conversely, in St(A(0,0)(1,1)) indicates a diagonal shifting 

downward from left to right of cell A(0,0) to A(1,1).  

Figure 84 provides several applications of shifting in an abstract array. Variants are 

divided into vertical shifting (A1 to A4), horizontal shifting (A5 to A8), and diagonal shifting (A9 

to A12). Note that the combined application of total shifting may produce a redundant effect of 

rotation operation, as in A3, A7, and A11, in which shifting is equivalent to, respectively, a 

vertical rotation (i.e., A3 = Rv(A)), horizontal rotation (A7 = Rh(A)), and diagonal rotation (A11 

= Rd(A)). Moreover, compound shifting may also produce a merging effect that shortens either 

the number of rows or columns. In A4, for example, shifting merges all rows into a single row 

so that the design becomes a string of textural configurations. This procedure may be used to 

access the string of textural configurations of a complex design. Conversely, in A8 and A12, 

shifting merges all columns into a single column producing a complex textural configuration 

that comprises all parts of the design spread through its multiple rows. 

Vertical shifting may also be combined with a column repetition to rearticulate a 

texture in another combination of rows (Figure 85). This strategy may be used to create internal 

 
165 Needless to say, partial shifting is only applicable in cells that hold more than one textural codes (parts). 
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variations of a textural configuration to change, for example, the timbral combinations that 

assemble parts or the registral placement of them. Since it does not include a new textural 

combination, the string of textures remains the same, even with a larger number of columns. 

 

Figure 84 – Various applications of array operation shifting. Original conception of the present author. 

 

 

Figure 85 – The combination of columns and shifting to expand a textural design B to design B1. Original 

conception of the present author. 
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5 IMPLEMENTING TEXTURAL CODES INTO MUSICAL SCORE 

Once the composer elaborates a textural design, the next stage consists of its 

realization as music, which involves a series of definitions that are not implicit in the design. 

More than select the musical materials that shall unfold each textural configuration (pitches, 

rhythm, articulations, dynamics, timbre, etc.), the textural realization in musical score shall 

consider other aspect, such as the criterion (or criteria) to determine agglomeration and 

dispersion relations among threads, how each row shall be differentiated from one another (i.e., 

what the vertical distribution of textural codes in the array refers to), the duration of each 

column, as well as the way they will be implemented, and forth on. Despite the particularities 

of each composer to implement textural configurations, there are various standard 

compositional practices in the concert music repertoire regarding textural realization. Mapping 

some of these practices can help us to understand the creative potential of each textural code, 

which can also stimulate the very formulation of textural designs.  

5.1 Modes of Textural Realization 

An important feature regarding textural realization is the window of textural 

observation, that is, a temporal frame whereby all components therein assemble the same 

textural configuration (GENTIL-NUNES, 2006). Each window has a resolution defined by its 

duration (or size). The definition of this resolution is obviously a critical parameter for textural 

analysis and composition. According to the size of the window, the interpretation of textural 

realization is different. Gentil-Nunes (2006, p. 358) comments that an analysis that considers a 

wide window may suppress details of internal nuances of the texture by ascribing a single 

textural configuration for an entire piece or section. A fugue, for example, in a wider window 

would be described as partition [1n], where n stands for the number of voices. In this 

interpretation, possible textural configurations produced by eventual rests or combinations of 

threads (merging) would not be considered; they would be understood as elaborations 

subordinated to partition [1n]. In this case, we say that partition [1n] is the referential 

configuration of the window, that is, a configuration (i.e., a textural class, a partition, or a 

partition layout) that overrides all possible nuances (deviations) of organization within the 

window166. On the other hand, a narrow window would take each deviation as referential, 

disregarding global connections and reducing the texture to a sequence of non-connected 

 
166 This idea of a referential configuration that coordinates a window of observation of a given piece was introduced 

by Ramos (2017) from the analysis of Leo Brouwer’s Estudios Sencillos for guitar.   
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configurations, which does not necessarily reflect the textural architecture. Moreover, a narrow 

window does not portray the way the overall textural organization evolves to unfold the musical 

form. The minimum size of a window shall be a single simultaneity (i.e., note-to-note 

evaluation) and a wider window e depends on the contextual analysis. Of course, the size of the 

window may not necessarily be the same during the whole piece; the analyst may vary it to 

confirm or deny global textural relations. 

In many analytical situations (often under the aegis of a musical syntax) the 

determination of the referential configuration may not be initially obvious. In this way, a 

textural configuration and its internal nuances can assume various different musical 

interpretations that hide the referential configuration; however, an analyst can uncover the 

referential configuration by considering various aspects for a more flexible perspective, such 

as textural groupings, the relation between the materials and textural realizations, the way a 

texture evolve to another, the articulative function of textural configurations (and parts) to 

advance in the musical form, etc. For the composer, in turn, any textural configuration may be 

understood as referential so that it can be realized in multiple ways considering different 

elaborations for different sizes of windows.  

In order to discuss the potential of implementation of textural configurations in the 

creative process, we propose five Modes of Textural Realization:  

a) Standard mode; 

b) Partitional complex; 

c) Evolving mode; 

d) Colorization; 

e) Montage. 

 

These five modes may not necessarily constitute an exhaustive taxonomy for 

realizing a textural configuration, but they cover, perhaps, the most recurrent textural 

realizations of concert music inferred by various analysis (BERRY, 1976; GENTIL-NUNES, 

2009; 2017; CODEÇO, 2014; SANTOS, 2014; MONTEIRO, 2014; MOREIRA, 2015; 2016b; 

2017a; 2017b; GENTIL-NUNES; RAMOS, 2017, among others). Their formulation departs 

from the examination of different sizes of windows and the way the referential configuration is 

written in the score, which is intrinsically related to the manipulation of various musical 

parameters in the compositional process. Thus, each mode we have formulated concerns a 

different musical domain involved in the compositional process. We shall use a few examples 

of the repertoire to illustrate the musical effect of each mode based on a hypothetical (but 



 

   167 
 

plausible) referential configuration. Nevertheless, we are not suggesting that any example is a 

compositional application of the modes. 

5.1.1 Standard Mode 

Standard realization is the most elementary and objective way to implement a 

textural configuration in musical notation. In fact, all the examples we have provided so far 

were implemented according to standard realization. It consists of a simple articulation of all 

parts of a textural configuration in a strict way within the same time span (the window size). 

Any rest in an individual part automatically produces subsets that are understood as different 

textural configurations. Moreover, the criteria that differentiate a part from another remain 

unaltered throughout the whole duration of the window. If parts are defined by rhythmic 

coincidence, for example, threads of different parts shall not share a rhythmic value because it 

would produce an agglomeration relation, affecting the textural morphology. In a multipart 

context, this constraint may imply a complex differentiation of threads that hold a relation of 

dispersion. In this sense, standard mode operates on the smallest window of observation 

necessary to assemble a textural configuration. Of course, it does not mean that the window is 

necessarily short, since the size is defined by the boundaries of this configuration, which is a 

consequence of the musical qualities of the parts. Moreover, standard mode constitutes a strict 

one-to-one relation with the referential configuration and its musical realization. This means 

that everything that is posed in the score is understood as a component part within a given 

referential configuration. 

Within a compositional perspective, standard mode can be too rigid or restrictive 

given the various constraints it involves for articulating a sequence of textural configurations. 

Moreover, one may say that standard mode is a dull textural realization that simply fulfills the 

organization of parts in an obvious musical way without creative elaborations, which does not 

necessarily correspond to the way composers normally deal with textural realization. Consider, 

for example, the realization of textural class [LB] in standard mode (Figure 86). The line and 

the block shall be completely autonomous, occupying the whole window of observation. Rests 

shall be used simultaneously in both parts; otherwise, it would imply a subset that is out of the 

scope of standard realization. Parts are differentiated by rhythmic coincidence. Note that not 

necessarily parts shall have onset synchronicity; they can hold oblique motion to increase the 

textural flow.  
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Figure 86 – Realization of textural class [LB] in standard mode. Original excerpt of the present author. 

 

Figure 87 – Standard mode of realization applied to the analysis of Debussy’s Voiles (1909), excerpt (mm. 1-

14). 

The pragmatic perspective of standard mode provides a plain definition of textural 

configurations, which facilitates their analytical observation and computation. Let us exemplify 

the analytical potential of standard mode by returning to the textural analysis of the excerpt of 

Debussy’s Voiles (1909) presented in chapter 2 (Figure 87). The criterion for defining parts is 

the rhythmic alignment. Considering the standard mode, each change of organization, no matter 

how brief it is, shall count as a different textural configuration. Thus, rests in textural parts 

produce subsets, which reveals an elaborated string that alternates five partitions: [1], [2], [1,2], 

[22], and [1,22]. If this excerpt were a textural realization based on standard mode, then its string 

of partitions would be <[2][1,2][1][1,2][2][1,2][2][1][2][1,2][22][1,22][2]>. Note that in a wider 

window of observation, the excerpt could be described by partition [1,22], since all partitions 
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are subsets (subpartitions) of it167. In this case, the analysis would suppress all internal nuances 

presented in this string of partitions. 

According to standard mode, the textural design shall anticipate all possible textural 

nuances of the composition. Even the shortest local deviations should be defined in advance. 

The elaboration of a design for large ensembles, for example, would demand the pre-definition 

of textural configurations with a higher degree of density-number. Nevertheless, the definition 

of a standard mode of realization is important to establish a basic way of implementing a 

textural configuration. From this definition, we can now discuss other modes of realization by 

considering possible deviations of it for more creative and sophisticated textural realizations. 

Therefore, in all other modes of realization, the referential configuration nor the size of the 

window is necessarily equivalent to standard mode; they involve a series of contextual 

considerations for more flexible realizations. In order to observe these contextual differences, 

in each mode we discuss how the example would be interpreted in standard mode. 

5.1.2 Partitional Complex 

Partitional complex is an elaboration of standard realization that comprises a wider 

window of observation to include local deviations from a referential partition (GENTIL-

NUNES; RAMOS, 2017; GENTIL-NUNES, 2017a)168. These deviations are subordinated to 

the referential partition in such a way that their articulation derives by either the insertion of 

rests in parts, which produces a partial or incomplete presentation of the referential partition 

(subpartitions), or the eventual congruence of different parts, creating merged parts called 

subsums. When both processes are combined, they produce subpartitions of subsums. In this 

sense, the diachronic transformations removing (RMVn), inserting (INSn), and merging (MRGn) 

may be used to unfold the set of partitions within a partitional complex.  

Let parts {a}, {b}, and {c} be the parts of a partition K. In a given passage of music, 

K is defined as the referential partition in a wider window of observation, which may be a beat, 

a measure, a section, a movement, and so on. According to standard mode, this passage may 

include six subpartitions of K ({a}, {b}, {c}, {a,b}, {a,c}, and {b,c}), its four subsums ({a+b}, 

{a+c}, {b+c}, and {a+b+c}), and its three subpartitions of subsums {a,(b+c)}, {b,(a+c)}, and 

{c,(a+b)}. In this case, subpartitions, subsums, and subpartitions of subsums are understood as 

 
167 This interpretation is the basis of partitional complex (GENTIL-NUNES; RAMOS, 2017; GENTIL-NUNES, 

2017a). See section 5.1.2.  
168 Although Gentil-Nunes and Ramos (2017) formulate partitional complex considering only partitions, the same 

principle can be applied to tc- and pl-space. 
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elaborations that contribute to unfold the referential partition K in partitional complex 

realization.  Consider, for example, the partitional complex of partition [124] that comprises 

eight partitions: the referential partition itself [124], two subpartitions ([1] and [4]), three 

subsums ([2], [5] and [6]), and two subpartition of subsum ([2,4] and [1,5]). Obviously, the 

articulation of each subpartition, subsum, and subpartition of subsums in a given passage 

involves a window of observation necessarily shorter than the window of the whole complex 

[124] (Figure 88). Note that the referential partition is also expressed in the standard mode but 

within a specific window. Of course, this articulation is not crucial for the action of partitional 

complex since the referential partition may be only an abstract reference that coordinates the 

textural organization. The articulation of a partitional complex constitutes a static domain since 

the alternation between its various subpartitions, subsums, and subpartitions of subsums does 

not constitute a movement in the textural domain; they are understood as creative elaborations 

of the referential partition (GENTIL-NUNES; RAMOS, 2017, p. 122-3). 

 

Figure 88 – Example of the realization of partition [124] according to the partitional complex. Original excerpt 

of the present author. 

All partitions of the lexical set of number four can be organized into three distinct 

groups (Table 10): a) massive partitions (group M), formed by monopart configurations, which 

do not constitute either subpartitions, or subsums (partitions [1], [2], [3], and [4]); b) polyphonic 

partitions (group P), whose complex corresponds to the entire lexical set of their respective 
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cardinality ([12], [13] and [14]); and c) mixed partitions (group X), where the complex holds an 

irregular number of partitions ([1,2], [1,3], [22] and [122]). 

Table 10 – Partitional complexes of partitional lexical set for density-number of 4: referential partitions, with 

their cardinalities and group, density-numbers, subpartitions, subsums, subpartitions of subsums, their partitional 

complex, and the cardinality of the complex. Based on Gentil-Nunes and Ramos (2017, p. 123) and Gentil-

Nunes (2017, p. 100) by including the column indicating their respective groups. 

Group 
Referential 

Partition 
Card. DN Subpartitions  Subsums 

Subpartitions 

of subsums 
Partitional Complex 

Complex`s 

cardinality 

M [1] 1 1 - - - {[1]} 1 

M [2] 1 2 - - - {[2]} 1 

P [12] 2 2 [1] [2] - {[12],[1],[2]} 3 

M [3] 1 3 - - - {[3]} 1 

X [1.2] 2 3 [1], [2] [3] - {[1,2],[1],[2],[3]} 4 

P [13] 3 3 [1], [12] [2], [3] [1,2] 
{[13],[1],[12],[2],[3], 

[1,2]} 
6 

M [4] 1 4 - - - {[4]} 1 

X [1.3] 2 4 [1], [3] [4] - {[1,3],[1],[3],[4]} 4 

X [22] 2 4 [2] [4] - {[22],[2],[4]} 3 

X [122] 3 4 
[1], [12], 

[1.2] 
[2], [3], [4] [1,3], [22] 

{[122],[1],[12], 

[1,2],[2],[3], 

[4], [22], [1,3]} 

9 

P [14] 4 4 [1], [12], [13] 
[2], [3], [4] [1,2], [1,3], 

[22], [122] 

(all lexical set) 

{[1],[2],[3],[4], 

[1,2],[1,3], 

[22],[122],[12],[13],[14]} 

11 

 

Gentil-Nunes (2017a, p. 99-101) proposes the arrangement of partitional complex 

in a Hasse Diagram169 in order to show their intersections (Figure 89)170. The textural complex 

of each partition can be accessed by following all top-down connections through edges. Full 

lines indicate subsums while dotted lines reveal subpartitions. The diagram may also be read 

bottom-up as a map of the increasing complexity of partitional complexes. Moreover, edges 

reveal all partitions shared by two or more complex, which can be used as a “pivot partition” 

to shift from a complex to another. In fact, Gentil-Nunes (2017) provides an interesting 

analytical application of this possibility by observing the way contiguous partitional complexes 

 
169 A Hasse diagram is a graphic representation of finite partially ordered sets. According to Andrews and Eriksson 

(2004, p. 108), “Hasse diagrams are drawn according to two simple rules. First, greater elements are placed above 

smaller elements on the paper. Second, we draw a line between two elements if they are comparable under the 

partial ordering and if there exists no element in between. The point is to draw no unnecessary lines. If two elements 

are comparable, then there exists a path in the diagram going upward from the smaller to the greater element”. 
170 Note that the Gentil-Nunes separates parts within partitions through dots instead of commas used in this work. 
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can nest or intersect with one another, which results in a study of hierarchical levels of 

progressive depth, similar to Schenkerian analysis concerning pitch relations. 

 

Figure 89 – Hasse diagram of partitional lexical set for density-number of 4 indicating the formation of 

partitional complexes: dotted lines indicate subpartitions and full lines indicate subsums (GENTIL-NUNES, 

2017a, p. 101).  

 

Figure 90 – Hypothetical partitional complex realization of the referential partition [1,3] in Schoenberg’s String 

Quartet No. 4, op. 37, first movement (Allegro molto, energico - 1936), excerpt (mm. 1-4). 

In the compositional process, the occurrence of subpartitions, subsums, and 

subpartitions of subsums is understood as a fortuitous result of the creative development of each 

part of the referential partition, which does not affect their autonomy nor the global textural 

characterization. Thus, partitional complex is, perhaps, the most recurrent mode of textural 

realization in compositional practices, since it allows small deviations in a simple and creative 

way. Consider, for example, the textural organization of Schoenberg’s String Quartet No. 4, 

op. 37, first movement (Figure 90). Despite the various subpartitions and subsums inferred by 
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the strict analysis of standard realization written below the musical score, the excerpt is a clear 

(or even obvious) textural organization of two parts: a line in the first violin (part {1}) and a 

block articulated by the other instruments of the quartet (part {3}). By assuming the partitional 

complex realization, the excerpt can be described by the referential partition [1,3]. 

5.1.3 Evolving Realization 

When the referential configuration is a single massive structure (a block), its 

realization in partitional complex and standard realization is equivalent. Nevertheless, the 

observation of the concert repertoire shows that blocks may assume various forms of 

articulation other than the standard mode. Bernardo Ramos (2017, p. 29-35), for example, 

considers technical aspects of instrumental realization to discuss possible realizations of blocks 

in the guitar. His proposal departs from the consideration that melodic sequences (arpeggios) 

articulated in open strings can be described as blocks due to its sonic result. In this case, the 

musical notation does not explicitly present this textural structure. In Brouwer’s Estudios 

Sencillos No. 6 for guitar, for example, the standard mode would interpret the notation as two 

concurrent lines (partition [12] – Figure 91a). Nevertheless, the sonic result of the cumulative 

superposition of notes (Figure 91b) can be interpreted as the articulation of a five-note chord in 

arpeggio171, which may be described as a block (partition [5] – Figure 91c).  

 

Figure 91 – Brouwer’s Estudios Sencillos No. 6 for guitar (1972), excerpt (m. 1): a) original score, b) notation of 

the sonic superposition of notes, and c) chord that underlies both notations (RAMOS, 2017, p. 31-2). 

 
171 This articulative situation is described by Ramos (2017, p. 32) as Fixed Position Arpeggios (FPAs). 
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In the present work, the expansion of this idea to any instrumental mean, regardless 

of the technical aspects involved, constitutes the concept of evolving realization. Thus, evolving 

realization concerns the possible presentation of blocks in the musical score by the successive 

superposition of its constituting parts. In this sense, the block is not understood as such until it 

is fully constructed; or one can say it is retrospectively defined by the stationary motion of 

staggered entrance of sustaining notes. In standard mode, the phase of construction of the block 

corresponds to a polyphony, but the static motion of threads gradually constructs the structure 

of a block. As a consequence, the window of observation must take in the entire unfolding of 

the block from the first entrance until its completion. In this sense, the process of evolving 

realization is more abstract than other modes.  

Evolving realization enables assembling any block of thickness of n by the 

cumulative superimposition of all partitions of n. For example, the evolving realization of a 

block of thickness of 3 may involve the superimposition of three lines or a line and a “ordinary” 

block (Figure 92). In partitional complex, these two evolving realizations of partition [3] would 

be described, respectively, by partitions [13] and [1,2] while in standard realization they would 

denote a sequence of partitions that describes each individual entrance of threads or parts as 

different textural configuration. 

 

Figure 92 – Comparison between evolving realization of partition [3] in two different cumulative superpositions 

and their correspondent interpretation in standard mode and partitional complex. Original excerpt of the present 

author. 



 

   175 
 

Another possible application of evolving realization concerns an opposite effect: 

the “dilution” of blocks by gradually removing its constituent parts. In this case, all threads that 

assemble the block hold the same onsets, but their offsets (end points) are not equal. In 

Stockhausen’s Klavierstücke I, for example, threads within the block cease their notes in 

different time-points, gradually dissolving the block as a written instrumental decay (Figure 

93). This procedure introduces transient subsets of the block, as a filtering process, without 

properly stating them.  

 

Figure 93 – Evolving realization dissolving the block of thickness degree of 9 by gradually removing its threads 

in Stockhausen’s Klavierstücke I (1952), excerpt, (m. 11). 

If we consider the spatial order of threads in pl-space, then the number of possible 

presentations of blocks increases significantly, which opens avenues for a range of 

compositional applications addressing the evolving realization. Let us exemplify the potential 

of this approach by examining the multiple arrangements of three threads to assemble a block 

of a thickness of 3 in evolving realization (Figure 94). These 17 spatial arrangements of threads 

are based on Morris’ proposal for organizing sequential tones in time and space (see MORRIS, 

1997, p. 295-9; MORRIS, 2010, p. 346). We can organize them according to the onset and 

offset alignment of threads. If both onset and offset are strictly aligned, the realization of the 

block corresponds to the standard realization (Figure 94a). Once either their onsets or offsets 

do not coincide, as mentioned above, they unfold the structural articulation of [13] and [1,2], 

which produces both gradual constructions (Figures 94b and c) and dilutions (Figures 94d and 

e) of the block. All these arrangements are related with one another within the same category 

by the operations of mirroring (M) and permutation (T) in pl-space.  

Any of the gradual constructions may be combined with any gradual dilution to 

create more complex articulations of the block in evolving realization. By doing so, the 
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composer may choose among 81 possible spatial arrangements of three threads to realize a 

block of a thickness of 3. Needless to say, the greater the thickness of the block, the higher is 

the number of possible spatial arrangements. 

 

Figure 94 – All possible spatial arrangement of three threads to assemble a block of a thickness of 3: onset and 

offset alignment (a); offset alignment (b and c); and onset alignment (d and e).  Original conception of the 

present author. 

Each spatial arrangement corresponds to a sequence of attack points in the register 

(c-space), and, therefore, they can be written as a contour in duration space (see MARVIN, 

1989, p. 150-167). For each thread, we ascribe a number from zero (the shortest duration) to n–

1 (the longest duration), where n stands for the number of different durations. Their vertical 

order are defined the linear sequence in such a way that the first element of the contour refers 

to the highest note, the second element is the note above that, and so on. Thus, the left-to-right 

order of the contour maps the top-to-bottom organization in register while the number express 

their comparitve duration. For example, the case of onsets and offsets alignment is described as 

<0 0 0> since all notes hold the same duration. Gradual constructions are described, 

respectively, as <2 1 0>, <0 1 2>, <1 2 0>, <1 0 2>, <2 0 1>, <0 1 1>, <1 0 1>, and <1 1 0> 

while gradual dilutions correspond, respectively, to <0 1 2>, <2 1 0>, <0 2 1>, <2 0 1>, <1 0 

2>, <0 1 1>, <1 0 1>, and <1 1 0>. Notice that contours with three different elements (i.e., when 

each note is articulated in a different time point) may be relate to both gradual constructions 

and dilution, which is coherent considering they are the retrogradation of each other. Moreover, 

gradual constructions and dilutions with notes articulated with the same onset and offset, hold 

an equivalent durational contour172. 

 
172 By taking this organization as a contour, the composer may use tools derived from Musical Contour Theory to 

manipulate this spatial organization in various ways. This application is out of the scope of this thesis. 
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The work of Varèse is full of examples of blocks constructed by superposition of 

sustaining notes, which can be interpreted as evolving realization. For example, in Déserts 

(1950/1954), the vertical structure formed by mirror symmetry173 can be understood as the 

referential block that underlies the textural realization in the musical score (Figure 95)174. 

Various unisons are used to unfold this harmonic structure, generating gradual timbral 

transformations and fluctuations of dynamics in a sophisticated (and creative) musical 

discourse. The trombones initiate the implementation of the harmonic structure in a textural 

configuration that corresponds to partition [12] in standard realization (m. 21). As unison do not 

affect the thickness of the texture, the excerpt consists of an evolving realization of a block with 

a thickness of 6 using a maximum of 14 simultaneous threads (m. 22). The piano operates as a 

textural trigger that punctuates the entrance of the other instruments, emphasizing the pacing of 

their registral activation. After the cumulative construction of the harmonic structure, Varèse 

initiates a dilution process by gradually excluding some instruments. Note that although the 

score suggests the piano sustains the block throughout the whole excerpt, its physical properties 

fade out progressively the sonic level of the notes. From this point of view, the way the other 

instruments are written may suggest a possible simulation of this acoustic aspect of the piano. 

In another excerpt of Déserts, the referential block consists of a group of notes with 

a partial symmetry, that is, not all pitches hold a symmetrical relation with one another 

(BERNARD, 1981, p. 7). This symmetry can be perceived in the harmonic structure by 

excluding E-natural and E-flat at the lower register (Figure 96a). Another level of symmetry 

can be observed in the distribution of pitches in three different instrumental pairs (flutes, 

clarinets, and trumpets). The realization of this block also combines both gradual construction 

and dilution (Figure 96b). Although E-natural and E-flat are not in the symmetry of the 

harmonic structure, their realizations also contribute to assemble the block, thereby increasing 

its thickness. The rhythmic oscillation of the timpani may not be understood as an interruption 

in the static motion since it is a compositional strategy of instrumental writing to sustain notes 

in percussive instruments175.  

The construction of the block consists of the superimposition of various lines and 

blocks in a complex structure. For the dilution, all instruments are gradually removed until only 

the piano and timpani remain, as a written reverberation. It is noteworthy that this block is 

concurrent with other autonomous parts produced by percussions that were omitted in the 

 
173 A symmetric distribution of intervals from a central point (BERNARD, 1981, p. 6). 
174 This is a compositional procedure related to colorization mode that will be discussed in the next section. 
175 This interpretation is also sustained by colorization mode. See section 5.1.4.  
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example, demonstrating thus that evolving mode can be used not only to articulate massive 

textural configurations but also any block that is a part of configurations with multiple parts. 

Obviously, if the configuration holds two or more blocks, their articulation through evolving 

mode will merge all of them in a thicker block instead of different concurrent blocks. 

 

Figure 95 – Evolving mode in Varèse’s Déserts (1950-4), excerpt (mm. 21-24), by considering the symmetrical 

block as a hypothetical referential configuration. 

In the process of evolving realization, the accumulation of parts also increases 

overall dynamics and textural complexity, which may be used to create saturation for formal 

divisions. Moreover, it is notorious the relation between evolving realization and orchestration 

practices. For this reason, evolving mode is commonly associated with strategies of colorization 

mode for creating more sophisticated textural realizations. 
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Figure 96 – Evolving mode in Varèse’s Déserts (1950-4), excerpt (mm. 171-4): a) hypothetical referential 

configuration based on partial symmetry and b) its realization in the musical score. 

5.1.4 Colorization 

Other parameters such as timbre and dynamics, in addition to pitch and time, also may 

affect the realization of a referential configuration. In the analysis of an excerpt of Stravinsky’s 

Variations for orchestra (Figure 97), for example, Berry emphasizes that: 

The comparison of textural and color successions affords vivid illustration of 

necessary distinctions between texture and color or sonority. The texture changes 

neither in density nor in class. But the coloration is curved in a manner beautifully 

complementary to the downward-upward curve and rhythmic recession of the line. 

The distinction – conceptual, terminological, practical – between coloration and 

texture is very clear in this brief excerpt, as in numerous other passages in the 

Variations. (BERRY, 1976, p. 199) 

 

Figure 97 – Relation between texture and coloration provided by Berry (1976, p. 198) in Stravinsky’s Variations 

for orchestra (1964), excerpt (mm. 20-2).  
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Based on this differentiation between color and textural realization, we proposed the 

mode of textural realization called colorization. Colorization is intrinsically related to 

orchestration techniques and the way scores are written. We may define three main 

compositional aspects to be considered in the colorization of a referential configuration176:  

1) Octave doublings or other parallel intervals that expand the timbral palette 

available for the composer but increase the density-number of the referential 

configuration. These doublings may also be related to fluctuations on dynamics by 

changing the instrumental density; 

2) Coloristic effects to embellish the referential configuration, which may blur (or 

mask) its basic morphological structure. This process may involve various 

orchestral procedures, such as the inclusion of ornamental (coloristic) parts, 

rhythmic or articulative differentiations of threads within the same part, the 

alternation of timbral combination to assemble parts, with their eventual 

overlappings, and so on;  

3) Endemic characteristics of the instrumental mean concerning its acoustic 

characteristics (e.g., range, loudness, sonic articulation, envelope, etc.), which may 

constrain the textural realization by requiring certain writing adaptations. In these 

cases, the musical notation may give the impression that the referential 

configuration is changing when it is not. 

 

Colorization may involve either a small or wider window of observation since it 

operates in different dimensions. Within a small window, coloration preserves the general 

morphology, but parts are doubled in various ways (case 1 above). A wider window, in turn, 

concerns either creative ways to vitalizing a fixed referential configuration within a passage 

(cases 1 and 2 above) or issues on instrumental techniques (case 3 above). Within an analytical 

perspective, colorization requires the examination of textural realization to infer the 

hypothetical referential configuration, apart from orchestration, by determining in the context 

of the realization what is structural and what is ornamental (or secondary) for defining its 

textural morphology. In Figure 98, for example, despite the various combinations of threads 

(and parts) in the musical score, according to colorization, it can be described as the creative 

realization of the single line presented in the flute, which includes unison, doublings, and 

 
176 Of course, these aspects are not the unique possibilities for implementing a given referential configuration in 

the colorization mode; any composer may consider other perspectives regarding compositional aspects and 

orchestration. 



 

   181 
 

superpositions to embellish the referential configuration. Pizzicatos in the strings punctuate the 

long notes of the melody in the first part. The tutti, indicated by partition [6] in standard mode, 

is gradually constructed by the insertion of the instruments, which creates a crescendo produced 

by instrumental density. 

 

Figure 98 – Colorization mode unfolding a single line by using unison, doublings, and overlappings. Original 

excerpt of the present author. 

A similar realization of a single line can be observed in the Introduction of 

Messiaen’s Turangalila (Figure 99). Given the timbral homogeneity, the whole line is posed in 

the strings, shifting from an instrument to another to expand its register span. The inclusion of 

brief overlappings in this shifting process also ensures the sense of continuity of the line. The 

blocks in the other instruments punctuate the long notes of the melody in various octaves and 

unison doublings, creating another timbral level that contrasts with the short notes in the strings. 

This brief excerpt illustrates that even the simplest referential configuration holds the potential 

for a sophisticated realization in colorization mode. 
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Figure 99 – Colorization mode unfolding a single line in the Introduction of Messiaen's Turangalila  (1946-8), 

excerpt (mm. 1-6). 

At the beginning of Stravinsky’s Rite of Spring, Augurs of Spring: Dance of the 

Adolescents (1913), we may consider the referential partition as a block of a thickness wautl to 

7 that corresponds to the overlapping of the F♭ and E♭7 chords. For its textural realization, 

Stravinsky increases the thickness to 8 by doubling note F-flat (Figure 101). Also, French horns 

produces an irregular rhythmic pattern, which contrasts with the regular motion of the strings. 
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As a consequence, the excerpt may be divided into two virtual concurrent textural streams that 

could be different rows in a textural design.  

 

Figure 100 – Hypothetical colorization of a block with a thickness equal to 7 in Stravinsky’s Rite of Spring, 

Augurs of Spring: Dance of the Adolescents  (1913), excerpt (rehearsal mark 13). 

Colorization may also be combined with partitional complex and evolving mode to 

create more complex textural realizations. In Stravinsky’s Rite of Spring, Introduction (1913), 

for example, we identify what could be interpreted as a hypothetical example of colorization in 

which the referential configuration is affected by the instrumental mean (Figure 101). As the 

wind instruments have a limitation regarding how long the performer can sustain a note without 

breathing, Stravinsky alternates the tremolo notes between first and second clarinets and the 

sustaining notes between two different sets of the French horns. In order to maintain their sense 

of continuity, they are written with a transient overlap to avoid pauses that would disrupt the 

musical flow of their lines. A similar procedure can be observed in the strings, with the 
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continuity of the ascending melodic gesture passing from the viola to the violin II through an 

overlap. 

 

Figure 101 – Combination of partitional complex, colorization, and evolving realization unfolding the 

hypothetical referential partition [1,5] in Stravinsky’ Rite of Spring, Introduction (1913), excerpt (rehearsal mark 

4). 

The rhythmic oscillations in the oboe can be interpreted as a coloration effect that 

does not change its static sense. In this context, the oboe may assemble an evolving block of 

thickness equal to 5, with the sustaining note of the French horns and first and second clarinets. 

This combination creates a “scintillating” motion within the block, which is emphasizes by the 

tremolo in the clarinets. Given their brief and intermittent presentation, we can understand both 

gestures of clarinet B and strings as ornamental. Also, the unique isolated line in the traditional 

sense that is not either ornamental or constituent part of a block is the piccolo clarinet. 

Therefore, if we consider a wider window of observation, then we can understand the excerpt 

the realization of the hypothetical referential partition [1,5], with elaborations derived from the 

combination of partitional complex, colorization, and evolving realization. 

5.1.5 Montage 

Once the composer determines two referential configurations that shall be adjacent 

in a given piece of music, the next stage may involve the various ways of connecting them 

sequentially. This relation between the formal organization of textural configurations 



 

   185 
 

constitutes the last mode we shall present, called montage. Montage concerns the various 

compositional ways to connect two referential configurations that are adjacent in the textural 

discourse. It may involve three different situations: 1) the simple juxtaposition of them, which 

can be either continuous or include a caesura, i.e., rests to separate them (Figure 102a); 2) the 

overlapping or elision of them or any of their constituent parts (Figure 102b); and 3) their 

juxtaposition including trigger parts to connect them. Trigger parts may be defined as a 

secondary (ornamental) part or parts, usually with a short duration, that are added to the point 

of juxtaposition to function as a transition (or preparation) from a textural configuration to 

another. They can produce the effect of an upbeat, leading to the juxtaposition point, or they 

can occur at the point of juxtaposition, as a downbeat that concludes the first configuration 

while announcing the second (Figure 102c). While in the simple juxtaposition each textural 

configuration is posed side-by-side without any creative intervention, which may imply in a 

disruptive textural flow depending on their differences, the last two cases create new textural 

situations by either overlapping or by the insertion of trigger parts. 

 

Figure 102 – Three possible organizations of two adjacent referential configuration in montage: a) simple 

juxtaposition; b) overlapping; and c) juxtaposition with trigger parts. Original conception of the present author.  

Figure 103 illustrates these three situations in the realization of the string of 

partitions <[1][5][1,2][3][1]>. The sequence <[1][5][1,2]> are realized by simple juxtaposition. 

Partition [1,2] is realized according to partitional complex, which demonstrates that all 

referential configurations in montage can be realized in any mode. The rising gesture of the 

flute (m. 4) is a trigger part that leads to partition [3] with an upbeat effect that concludes with 

a downbeat at the point of juxtaposition with an eight note. Finally, the connection between 
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partitions [3] and [1] consider their overlapping. Note that neither trigger parts or transitory 

overlapping of partitions [3] and [1] constitute new textural configurations.  

 

Figure 103 – Montage realization of string of partitions <[1][5][1,2][3][1]>. Original excerpt of the present 

author. 

In Stravinsky’s Rite of Spring  ̧ Introduction, montage can be observed in the 

connection of partitions [3] and [1,2] in which part {2} is anticipate to the previous partition at 
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the fermata, which creates a brief overlapping (Figure 104). This overlapped point would be 

described in standard mode by partition [2,3], but it can be understood as a montage’s strategy 

to smooth the transition between them. In fact, given its short duration, this overlapping 

produces an ornamental effect – as a textural appoggiatura – that prepares partition [1,2]177. 

 

Figure 104 – Overlappings of partitions [3] and [1,2] in Stravinsky’s Rite of Spring, Introduction (1913), excerpt 

(mm. 6-8). 

The most recurrent usage of trigger parts in concert repertoire is, perhaps, rapid 

gestures in either ascending or descending movements as an upbeat effect that leads to the next 

textural configuration. These gestures are usually followed by a downbeat part or partition 

(most often a block) coinciding with the entrance of the next textural configuration. In fact, any 

textural articulation that occurs only during a formal transition may be classified as trigger part. 

Note that textural triggers may not necessarily be a single part; it can be a set of parts, including 

other ornamental elaborations to highlights its formal role in the musical discourse. Trigger 

parts may also be used within the same textural configuration to introduce a part in the context 

of partitional complex. In Stravinsky`s Rite of Spring, Sacrificial Dance, for example, we can 

infer the hypothetical referential partition [1,5] by considering the chromatic descending line 

and the block formed by pitch-classes [45927] (Figure 105). The realization of these parts also 

 
177 For a discussion regarding ornamental functions in the textural domain, see Moreira (2015) and Moreira and 

Gentil-Nunes (2015). 



 

   188 
 

involves elaborations of colorization. Part {5} includes double attacks in the French horns, 

creating a rhythmic differentiation while part {1} is divided into the short chromatic downward 

movement and the sustaining note. Stravinsky emphasizes this division by using different 

instruments, first from trombones leading to the third French horn, and then from trumpets to 

oboe and English horn. Notice that both segments overlap with one another to maintain their 

sense of continuity. Moreover, there are two trigger parts in the first violins: (1) an ascending 

gesture (upbeat effect) that prepares the second articulation of the chromatic line in trumpets; 

and (2) the tremolos, that create a coloristic effect to emphasize the articulation of the long 

notes in oboe and English horn (downbeat effect).  

 

Figure 105 – Combination of colorization and partitional complex in Stravinsky’s Rite of Spring, Sacrifice 

Dance (1913), excerpt (rehearsal mark 151). 
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6 COMPOSITIONAL APPLICATION: THREE TEXTURAL DESIGNS 

In this we shall demonstrates the compositional application of the concepts and 

tools we have discussed so far in three pieces composed by this author between 2016 and 2019. 

They explore different strategies for constructing and realizing textural designs of different 

types. Nevertheless, these textural designs do not constitute a creative application of the 

concepts we have presented at its maximal potential since the very systematization of the 

present proposal, as well as most of the concepts we have proposed, arose during the 

compositional process of these works, as either the formalization of some strategies used or the 

theoretical reflections they provoked. Even so, we hope these germinal applications may 

elucidate some concepts we have discussed so far. In order to describe the compositional 

processes involved in each piece as a personal report, this chapter is written in the first-person 

tense. 

6.1 Sagração de um Fauno na Primavera (2016/2019) 

The piece Sagração de um Fauno na Primavera [Rite of a Faun in Spring] 

(Appendix A), for flute, bassoon, and piano, was based on intertextual references of 

Stravinsky’s Rite of Spring and Debussy’s Prélude à L’après-midi d’un faune as its title 

manifests (MOREIRA, 2017a; 2017b). Both works were analyzed in my master’s dissertation 

(MOREIRA, 2015), which provided me the creative impetus for the elaboration of this piece. 

The compositional process involved in its construction was an expansion of the principles of 

developing variation and Grundgestalt, elaborated by Arnold Schoenberg to textural domain. 

Essentially, developing variation can be defined as an organic compositional approach in which 

the composer applies a group of techniques and procedures for producing a basic set of musical 

ideas to be used in the construction of a piece. In an idealized case, all materials of the piece 

are obtained from the continuous transformation of the same basic idea (Grundgestalt). Each 

derived material becomes the potential input for further derivative transformations in an 

iterative process that can produce advanced variants that hold little or no resemblance to the 

Grundgestalt but are still related to it by a set of derivative operations (HAIMO, 1997, p. 351). 

The elaboration of a model for systematical analysis based on Schoenbergian 

principles has been one of the main concerns of Carlos Almada since 2011. The model proposed 

by Almada provides a series of graphical analytical tools, concepts, and terminologies for 

supporting the analysis of organically constructed music. In 2013, these analytical elements 

became the starting point for a compositional approach called Gr-System (ALMADA, [2014?]; 
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2019). Almada assumes that the compositional process for producing variants may involve two 

basic levels of operation. The first, called holistic level, is the classical notion of variation, in 

which a musical structure is transformed as a whole. The second, called decomposable level, 

consists of the application of various transformational operations to the isolated structural 

domain of the Grundgestalt, such as pitches (intervals), rhythm, harmony, timbre, dynamics, 

etc. In this case, the other domains may remain unaltered. Consider, for example, a variation in 

which the original rhythm, harmony, and dynamics remain the same while the intervals are 

inverted (ALMADA, 2019, p. 34-5). In order to keep the discussion simple, Almada considers 

the division of the Grundgestalt into intervallic and rhythmic sequences for the application of 

isolated transformations. Thus, the essential process for producing decomposable variants 

involves three sequential phases (Figure 106 – ALMADA, 2019, p. 36): 

a) Abstraction, that consists of the very division of the Grundgestalt into its basic 

domains (pitch and rhythm), in which they become autonomous elements for 

further abstract derivations;  

b) Derivation, where each domain is transformed by applying transformational 

operations (e.g., transposition, inversion, retrogradation, augmentation, 

multiplication, and so on) to produce abstract variants;  

c) Re-integration, that involves the recombination of the variants of a domain with 

the variants (or the original version) of the other domain to form concrete 

variants178. 

 

For the textural application of this compositional methodology, I decided to 

elaborate a string of partitions formed by the combination of several variants of a textural 

Grundgestalt. The idea for the elaboration of this textural Grundgestalt occurred to me when I 

was analyzing Stravinsky’s Rite of Spring and Debussy’s Prélude. By comparing the curve of 

textural contour with the curve of their respective initial melodic contour (the bassoon in Rite 

and the flute in Prélude), I thought of translating one domain to another through the contour so 

that a melody could become a sequence of textural configurations and vice-versa. Thus, the 

textural Grundgestalt was based on this translation. Taking the melodic contour of bassoon’s 

theme in Stravinsky’s Rite of Spring as a model, I assigned a partition from a different textural 

 
178 Almada (2019, p. 36) observes that these concrete variants are those we can access by examining the musical 

score. In this sense, the previous stages – abstraction and derivation – occurs only “behind the scene”, on the part 

of the composer’s compositional process that is inaccessible. Thus, in analytical works, decomposable variations 

are only a hypothesis to discuss the processes involved in the construction of concrete variants.    
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class so that the string of partition <[133][2,3][133][2,3][12][1][2,3][5]> holds the maximum 

degree of diversity (Figure 107). Note that the melodic neighbor tones C-B-C-B become the 

oscillation between partitions [133] and [2,3]. As a consequence, most variants comprise a pair 

of alternating partitions. 

 
 

Figure 106 – Three phases involved in the variant production process of a hypothetical Grundgestalt from 

intervallic and rhythmic abstraction, according to Almada (2019). 

The production of variants involved the division of the Grundgestalt into partitions 

and their ordering (textural contour) in a similar methodology than Almada’s decomposable 

level in Gr-System. Most of partitional variants were the result of the combination of Gentil-

Nunes’ partitional operators involving either total or partial application (Figure 108). The total 

application transforms all partitions of the string at once, which involved either the same 

operator (or operators) or a different operator for each partition. As a consequence, this 

procedure implied contrasting relations between the input and the output. The first generations 

A1 and C1, for example, were produced by the total application of, respectively resizing (+m) 

and revariance (+v). Since most partitions within the Grundgestalt hold more than one part, the 

application of +m originates multiples outputs (bifurcations). This provided me not only the 

possibility of choosing which partitions would suit my creative goals for the next generation 

but also the potential of eliminating the initial oscillation of partitions. In the input of A2, for 
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example, partition [122,3] replaces partition [134] in the third position. Obviously, this can also 

impact the textural contour by increasing the number of different partitions. 

 

Figure 107 – Contour equivalence between the textural Grundgestalt of Sagração de um Fauno na Primavera 

(2016/2019) and the bassoon’s theme in Stravinsky’s Rite of Spring.  

Partial applications occurred when the partitional operators were not applied to all 

partitions. It can be understood as a mutational transformation that distorts the internal relations 

of the input by transforming some partitions while preserving others179. As a consequence, the 

input and the output intersect necessarily in at least one partition. For example, variant A3 in 

the third generation is equivalent to A2 in all partitions but the initial and final that were 

transformed by the application of -2m. Note that -t is not applicable to partitions [1] and [5] of 

the Grundgestalt. Thus, variant C1 can be understood as a total application that produces a 

partially transformed output.  

 
179 See Almada (2019, p. 45-6). 
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Figure 108 – Variants production process of partitions of the textural Grundgestalt of Sagração de um Fauno na 

Primavera (2016/2019).  

To produce further variants, I considered other procedures. In A4, for example, I 

applied an operation that I shall informally refer to as “-1”. It consists of a particular 

combination of -v and -m to remove all unitary parts {1} and decrease the thickness of all parts 

greater than 1. Thus, this operation removes from variant A3 all partitions formed only by 

unitary parts, as, for example, [13] and [12]. Moreover, although different, the output for 

partitions [143] and [1,3] is the same (partition [2]). By excluding partitions and producing 

equivalent outputs, this operation reduces the length of the variant. To expand the variation and 

include more partitions, I preserved the input and the output, applying various partitional 

operators to each partition, as can be seen, for example, in the formation of variant C3. By doing 

so, the variant provided me more nuances for the textural discourse. 
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This process of creating partitional variants was recursively applied to produce up 

to the ninth generation, with more than twenty variants. Of course, not all variants were used in 

the textural design of the piece.  

In order to generate contour variants, I mostly applied the canonic operations 

(inversion, retrogradation, and rotation) in various combinations (Figure 109). Moreover, two 

other transformations based on the graphical representation of contours were considered to 

extend the length of variants. The operation I informally call interval filling consists of 

including intermediate points between two contiguous positions in a similar way of passing 

notes in melodic structures, in such a way that the output resembles the general shape of the 

input, as, for example, the relation between variants A2 and B2 and their respective 

“progenitors” A1 and B1. This transformation can be understood as a reverse engineering of 

Morris’s Contour Reduction Algorithm, that consists of pruning positions of the contour in 

recursive stages toward the most compact version (called prime contour – MORRIS, 1993). 

According to Morris (1993, p. 213), the pruning process “involves the deletion of pitches from 

the contour according to the following rules: if a pitch p is immediately preceded by a lower or 

equal pitch and immediately succeeded by a lower or equal pitch, or vice versa, p is pruned”180. 

Thus, interval filling includes positions in the contour that would be deleted by Morris’s 

algorithm. 

The second transformation, that I call distortion, changes the curve of the contour 

by either moving upward or downward one or more contour’s positions to change their level. 

This operation involves necessarily the creation of new levels. In the variant C1, for example, 

distortion moved position 2 upward expanding the higher level of the contour. This also 

eliminated the initial oscillation. Also, position 3 was moved downward, creating an 

intermediate point between positions 6 and 7 of the original Grundgestalt.  

The next stage corresponds to Almada’s re-integration, in which variants of the 

contour are recombined with partitions, defining their order. Of course, this process required 

variants of the same length, that is, the number of levels of contour should be equal to the 

number of different partitions; otherwise, the variants could not be combined. For example, 

partitional variant C1 was combined with contour variant B1 (Figure 110). In this case, the 

order of partitions is reversed, which implies that the oscillation of partitions shifts to the end 

of the string. 

 
180 For further information regarding this algorithm, see Morris (1993). 
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Figure 109 – Variants production process of contours of the textural Grundgestalt of Sagração de um Fauno na 

Primavera (2016/2019).  
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Figure 110 – Formation of string variants by combining partitional and contour variants of Sagração de um 

Fauno na Primavera (2016/2019). 

This process of re-integration provided more than thirty strings of partitions, among 

which I selected fourteen that, together with Grundgestalt, formed the textural design of the 

piece (Figure 111). Each string is identified with a number that shows their order of presentation 

in the piece. The numbers below each partition refer to their correspondent level within the 

textural contour. Note that there is only one presentation of the Grundgestalt in number 6. Even 

so, variation 15, which concludes the piece, is a shorter version of the Grundgestalt without the 

initial oscillation of partitions [133] and [2,3]. Variant 12 is the unique derivation of the ninth 

generation, and therefore it is the most complex of the textural design, comprising ten different 

partitions with a pair of incomparable that alternates the articulation of level 4 (partitions [5] 

and [13]). In variation 4, incomparable partitions [1,2,3] and [125] are contiguous within the 

unique articulation of level 4 – the contour’s apex. 

The realization of this design in the musical score considered the standard mode of 

realization based on a strict rhythmic coincidence, in such a way that even the shortest change 

in the rhythm constitutes a different partition. In fact, it was the restrictive compositional 

process of this piece, combined with the article on partitional complex of Gentil-Nunes and 

Ramos (2017), that inspired the formulation of the Modes of Textural Realization, as an 

alternative to the standard mode for more flexible usage of partitions in compositional practices. 

Moreover, the realization of this piece required various creative solutions for mitigating the 

textural flow, which provided most of the concepts presented in this thesis. For example, in the 

realization of variation 9 (mm. 14-16), I preserved common parts in the same instrumental 

combinations, producing a diachronic intersection (Figure 112). In the oscillation of partitions 

[134] and [2,4], part {4} is preserved in the piano right hand. Furthermore, part {2} that replaces 
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the polyphony {13} is obtained by a brief rhythmic coincidence between piano left hand and 

bassoon (m. 14) and between flute and bassoon (m. 15). The same principle can be seen in the 

sequence <[2,4][1,2][2][2,4]>, in which part {2} remains in the flute and bassoon while the 

piano complete it with the necessary parts toward a total coincidence of them to assemble 

partition [6].  

 

Figure 111 – Textural design of Sagração de um Fauno na Primavera (2016/2019) formed by the textural 

Grundgestalt and fourteen variations of it. 
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Figure 112 – Realization of variation 9 in Sagração de um Fauno na Primavera (2016/2019), excerpt (mm. 14-

16). 

 

Figure 113 – Realization of textural Grundgestalt in the musical score of Sagração de um Fauno na Primavera 

(2016/2019).  
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All melodic materials for this realization were extracted from Rite and Prélude’s 

pitch content. Indeed, both melodic themes of them are cited with a free rhythmic interpretation 

during various parts of the piece. This can be observed already in the initial measures of the 

first variation (mm. 1-6), with both themes superposed (Figure 113).  The nonachord 9-

3[0134789AB] that corresponds to the superposition of all notes of both themes was used to 

compose the ascending part of the piano, the rest of the first variation, and other variants along 

the piece. 

6.1.1 Impressões No. 3 (2018) 

During the time I spent on Eastman School of Music as a visiting student, I attended 

to Prof. Dr. Robert Morris’s class “Compositional Practices (c. 1925-55)” in 2018 (Fall Term). 

In this class, the students should write short pieces to satisfy specific compositional projects 

proposed by Prof. Morris. For the composition of all these projects, I used different textural 

concepts I have presented in this thesis. The composition of the piece Impressões No. 3 

(Appendix B), for piano, realizes the first compositional project that should be based on 

Lucas/Fibonacci series. Fibonacci series can be defined as a recurrence relation that forms a 

numeric sequence with a specific pattern of construction. Starting from 0 and 1, each number 

of the sequence is the sum of the two preceding ones. In formal terms, it can be expressed by 

the formula Fn+2 = Fn+1 + Fn, where F1 is equal to 0 and F2 is equal to 1. The recursive application 

of this formula produces the Fibonacci numbers: {0,1,1,2,3,5,8,13,21,34,…}. By defining a 

different value for F1 and F2, the recursive application of this constructive principle produces 

what is called Lucas numbers. For example, the sequence {3,2,5,7,13,20,33,53,…} are Lucas 

number for F1 = 3 and F2 =  2 (VAJDA, 1989). The ratio of any two consecutive Fibonacci 

numbers tends to the golden ratio181 as n increases, a mathematical property that has been 

explored to organize various musical structures mainly from twentieth-century music182.  

For textural application, I considered two generative rule, whose recursive 

application from textural class [L] produces a Fibonacci tree – a tree-like structure in which the 

increment of the number of branches follows the Fibonacci series (Figure 114):  

Rule 1: textural class [L] generates classes [L] and [B]; 

Rule 2: textural class [B] generates class [L].  

 
181 This is mathematical proportion that relates the division of a segment in such a way that the ratio of the whole 

and the larger part is equal to the ratio of the larger and the smaller part, that is, 
(𝑚+𝑛)

𝑚
=

𝑚

𝑛
, where m and n are, 

respectively, the larger and the smaller part (VAJDA, 1989, p. 140). 
182 See, for example, Lendvai (1971), Kramer (1973), Howat (1983).  
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Figure 114 – Generative rules creating a Fibonacci tree of textural classes. Original conception of the present 

author. 

Each level of this structure accumulates all textural classes of the two preceding 

ones, which implies in increasing textural complexity. This process of formation is equivalent 

to the iteration of inserting diachronic transformation (INSn) to produces the superset [L5B3] 

departing from class [L]. By organizing this structure into an array, I could elaborate the textural 

design that underlies the piece (Figure 115). The resulting textural configuration below the 

design demonstrates the relation between the design and the Fibonacci tree. In order to include 

a sense of closure to the design, I applied a total removing transformation (RMVn) to suppress 

all parts but one and thereby decreasing textural complexity. This process also contrasts with 

the inserting transformation that unfolds the design, returning to the initial line of the first 

column. Dashed lines within cells indicate their repetition (or preservation) over columns. For 

defining the distribution of classes among rows, I considered the register span of each textural 

class in such a way that top-to-bottom relation maps the register from high to low, with the first 

and last columns using all registers.  

For the realization of this design, I defined an equivalence between Lucas series for 

F1 = –29 and F2 = 18 and pitch notation in pitch-space to elaborate a frozen register (Figure 

116)183. This procedure provides only eight different pitches that correspond to the octachord 

8-6[01235678]. The sequence forms a symmetrical structure around number 2 (D-natural) 

considering the absolute values of numbers (i.e., disregarding their sign). As a consequence, 

 
183 Morris (1987, p. 36-37) proposes the linear presentation of pitches from low to high in such a way that the 

middle-C as 0, a semitone above (D-flat or C-sharp) is 1, the next D is 2, and so on. Similarly, the downward 

movement from this middle-C sets the contiguous B (or C-flat) as -1, a semitone below (B-flat or A-sharp) as -2, 

and so on.  
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the alternation between positive and negative numbers below the middle point 2 implies the 

repetition of pitches from the upper part of the structure. As I realize this design for piano, the 

frozen register limited the unfold of each part. As a consequence, all blocks have a fixed 

thickness of 2.  

 

Figure 115 – Textural design of Impressões No. 3, the resulting textural configuration of each column, and its 

correspondent TC string-class.  

Rhythmic coincidences define all textural configurations. Thus, I defined other 

three Lucas series to control the rhythmic articulation of some rows: A = {3,7,10,17,27}, 

B = {2,3,5,8,13}, and C = {1,4,5,9,17}. Note that the sequence A is the sum of sequences B 

and C. Taking the sixteenth note as a reference, these rows are articulated by, respectively, first, 

fifth, and eightieth rows in a continuous back and forth motion, with sequences B and C starting 

in reverse order (Figure 117). To avoid rhythmic coincidences and possible simultaneous 

onsets, the rhythm of other columns does not follow a strict sequence.  

 

Figure 116 – Equivalence between Lucas series for F1 = –29 and F2 = 18 and pitch notation in pitch-space 

defining the frozen register of Impressões No. 3 (2018). 
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 Figure 117 – Lucas series A = {3,7,10,17,27}, B = {2,3,5,8,13}, and C = {1,4,5,9,17} defining the rhythm in 

Impressões No. 3 (2018), excerpt (mm. 4-9).  

6.1.2 Virus (2019) 

Virus (APPENDIX C) is another realization of a compositional project of Morris’ 

class. The piece should be based on one or more set-class(es) with an emphasis on harmony 

and timbre. Thus, I decided to elaborate a compositional design and a textural design to 

investigate how both proposals could operate together. As the name of the piece suggests, I 

considered an extramusical idea in which an exogenous element (a “virus”) is introduced to 

eliminate (kill) an original structure (a “living organism”). In the compositional design, this 

original structure consists of the hexachord 6-31[014579] that is self-complementary under T3I, 

that is, its combination with T3I of itself forms an aggregate. The “healthy” hexachord is formed 

by the combination of two non-overlapping trichords: {019} that corresponds to 3-3[014] and 

{457} that is a member of 3-2[013]. In turn, after “contamination”, the hexachord is formed by 

the combination of other non-overlapping trichords that represent the antibodies: {017} 

member of 3-5[016] and {459} member of 3-4[015] (Figure 118).   
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Figure 118 – Subdivision of hexachord 6-31[014579] to produce non-overlapping trichords 3-3[014], 3-2[013], 

3-5[016], and 3-4[015] for the elaboration of the compositional design of Virus (2018). 

 

Figure 119 – Annotated compositional design of Virus (2018). 

The construction of the compositional design was based on the various 

combinations of these trichords in overlapped concatenations (Figure 119). In the first part, the 

hexachord 6-31 is presented in multiple dimensions, combining rows and columns. These 

presentations also comprise multiple levels of the aggregate. Gradually, the combinations of 

the trichords [014] and [013] no longer form the hexachord 6-31, which indicates the 

aforementioned contamination process. With the insertion of trichord 3-5[016] and 3-4[015], 

the “antibodies” produce a “reanimation” of the hexachord, but only in the vertical combination, 

which denotes a “deterioration” of its “strength”. The hexachord is suppressed again in a section 

in which [016] and [015] produces various manifestations of the aggregate. Note that pitch 4 in 

the middle of this last part completes the aggregate of the first row that precedes it and the 
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second row that succeeds it. In order to highlight this characteristic, this note is the highest one 

of piece (m. 22 in APPENDIX C). Furthermore, in this part, the articulation of [014] suggests 

the starting of a “recovering” process. 

In the textural design, this extramusical reference also organize textural 

configurations (Figure 120). The hexachord is articulated as a block of thickness 6, which in 

the design is noted as the combination of two parts {a3}. This block represents the main 

structure of the piece while the “virus”, in textural domain, concerned the insertion of textural 

configurations with multiple concurrent parts, increasing the polyphonic sense. The contrast 

between the block and the polyphonic textural configurations produced a limited textural 

diversity, as can be seen in the TC string-class that holds only four different textural classes. 

Extended notation in thread-words ({a2-3} and {a1-2}) indicates a variable thickness that 

represents a return of the initial block, but with a certain degree of perturbation.  

 

Figure 120 – Textural design and its correspondent TC string-class of Virus (2018). 

 

Figure 121 – Realization of the main block [6] according to evolving mode at the beginning of Virus (2018), 

excerpt (mm. 1-4). 

For the realization of both designs, I assigned each row for a different instrument 

so that the piano executes the first row while the harp executes the second row. The process of 

formation of all blocks considered the evolving realization in both construction and dilution. 
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Thus, the cumulative superposition of each row of the compositional design forms the sonority 

of the main hexachord in a block of thickness degree of six (Figure 121). Such a strategy 

allowed to differentiate the articulation of the trichords that underlie the hexachord, 

characterizing their sonority.  
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7 CONCLUSION 

This thesis proposes the formulation of a pre-compositional methodology, called 

textural design, for coordinating the textural organization of a piece. Based on Morris’s 

compositional design and on Gentil-Nunes Partitional Analysis, this methodology consists of 

organizing the sequence of textural configurations by using various types of arrays. Each array 

cell may be empty or hold one or more textural codes in such a way that each column expresses 

a specific textural configuration in which stacked cells are understood as its textural parts. 

While the order of columns indicates a temporal sequence of textural configurations, the vertical 

disposition of rows may be associated with a different timbre or timbral combination, a register 

span, a given pitch, rhythmic content, dynamic, or articulation, etc. This organization of textural 

codes into arrays provides an avenue for compositional applications that shall be explored by 

any composer in any aesthetical inclination since the construction of a textural design maps 

only the superficial details of compositional imagery without specifying the nature of its 

materials. In this perspective, textural designs are akin to graphic notations and sketches, 

expressing the general shape of a composition. Nevertheless, a textural design enables a textural 

organization in greater details, considering the spatial arrangement of textural components for 

internal connections and subtle nuances from a textural configuration to another. Therefore, this 

methodology can contribute to the compositional field providing various theoretical resources 

for a sophisticated organizational layout of components of a piece of music, which may also 

enable the composer to better understand his/her own creative process by discussing the 

compositional process itself from a textural perspective. 

In order to formulate this methodology, we have discussed the internal component 

parts that underlies any textural (textural morphology). Such a discussion is significant not only 

for defining what the term “texture” refers to in this thesis, but also to elucidate the textural 

parameters we may operate in the proposal we have formulated. Moreover, this elementary 

definition contributes to the refinement of textural field by comparing the various terms used 

by different authors and their meaning to organize them, proposing plain definitions. By doing 

so, we also establish the boundaries of our proposal, determining in advance what we may and 

may not take into consideration in the concepts and tools we have developed, as well as the 

constructive principles involved in their formulation. 

After discussing the textural morphology, we propose a series of textural codes 

related to three textural spaces. Each space describes the textural morphology of textural 

configurations in different levels of detail, providing an exhaustive taxonomy of textural 
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organization for all codes of the same type. Tc-space, the most superficial space, provides all 

possible combinations of lines and blocks expressed as eight textural classes that can be 

associated with the organizational layout of conventional labels of texture (monophony, 

polyphony, heterophony, and homophony), but in a more systematic perspective that includes 

internal variations without considering any aesthetical-stylistic association. In this sense, tc-

space can be used as a primary (or introductory) stage on the study of texture. Partitions in up-

space, as demonstrated by Gentil-Nunes (2009), hold great potential to describe the textural 

morphology in detail. By considering the partitional lexical set, the composer may access all 

textural palette available for a given number of threads – crucial information for sophisticated 

manipulations of textural configurations. Moreover, the composer may expand his/her textural 

vocabulary by exploring partitions that are not common or recurrent in his/her music.  

The last textural space we have proposed, called partition layout space (pl-space), 

comprises two different codes: ordered partitions and thread-words. Ordered partitions improve 

the potential of partitions by defining an ordering aspect to their parts. Thread-words, in turn, 

enable the most refined description of textural organization among all textural codes, which 

constitutes an important contribution to the textural field. From the definition of thread-word 

classes, for example, the composer can access all possible organizations of the component parts 

of a given partition. Furthermore, thread-words enable the discussion of the way each part or 

thread evolves from a textural configuration to another (texture-leading), which is intrinsically 

related to the compositional process itself. As a consequence, the examination of texture-

leading can also expand the compositional theory by providing various diachronic 

transformations under the textural perspective. 

All textural spaces can cooperate with the elaboration of sophisticated and creative 

textural design, with different nuances of control. When combined with up- or pl-space, for 

example, textural classes introduces a degree of indeterminacy in the textural design, which 

enables a more flexible compositional approach. Similarly, the proposal of extended partitions, 

as well as its expansion to thread-words, can also contribute to this compositional flexibilization 

by including a specific range for internal variations. This flexible approach also opens avenues 

for various analytical applications. For example, we can use extended partitions to reduce the 

number of different textural configurations of a piece. In this sense, an extended partition can 

be a referential partition in partitional complex to express all nuances of an entire piece of 

music. The elaborations would include multiple subpartitions, subsum, and subpartitions of 

subsums from the combination of each value within the range of extended partitions. This 

application in analytical approaches, as well as its implication, is reserved for future works.   
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In fact, it is noteworthy that the formulation of textural spaces is significant not only 

for the compositional approach but also for theoretical discussions on texture as it covers the 

main aspects of textural organization for applications in various areas. For example, the concept 

of textural spaces can be used as a pedagogic methodology to improve the aural perception of 

textural configurations in different levels of details, departing from the superficial description 

of tc-space toward a more detailed representation in pl-space. In the analytical perspective, 

textural spaces can be used to describe the textural organization of a given piece, possibly 

cooperating with other analytical tools concerning different parameters to either deny or 

confirm structural relations among them. This application also enables that specific recurrent 

textural codes and their combinations may be associated with specific compositional practices 

of a composer, an aesthetical orientation, a historical period, a musical genre, the idiomatic 

writing of a given instrument, and the like, which can provide significant information for 

various areas. Not to mention that the analytical observation can be used to develop other 

compositional tools by mapping recurrent textural gestures in the concert music repertoire. In 

this sense, the compositional and analytical perspectives can cooperate in the creation of 

textural designs. By using the compositional methodology proposed by Liduino Pitombeira 

(2018), called Systemic Modelling, for example, we can infer a hypothetical textural design of 

a piece whereby a new piece can be composed. Of course, given that textural codes discard all 

particularities of materials, this new piece would not hold necessarily the same aesthetical 

orientation of the analyzed one. The investigation of the implications of this methodology is 

also left for future works.  

Concerning textural transformations, the proposal of layering (Y) and dimensioning 

(D) operations constitutes an alternative to Gentil-Nunes partitional operators, including an 

input argument for more flexible applications. This input argument was intended to allow the 

composer to make fine adjustments for specific transformations regardless of the partitional 

interval between them. Moreover, by using variables, we can operate on textural configurations 

in a similar manner than the operations on pitch-classes (transposition, inversion, and 

multiplication). Thus, we can consider isomorphic features of the pitch domain to improve 

textural operations, possibly elaborating new original concepts and operations.   

The application of linear operations to the textural domain constitutes a 

compositional formalization of Cone’s proposal considering only textural factors to 

differentiate virtual textural streams. The compositional investigation of this proposal is left for 

future works. As a theoretical approach, this formalization constitutes a specific methodology 

for textural analysis. Therefore, further development of this approach may involve the creation 
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of graphs, graphics, new terminologies, and other tools for more refined analytical results. 

Moreover, one may apply the methodology we have proposed in Stravinsky’s work to compare 

with Cone’s analytical results, thereby possibly contributing to the discussions regarding 

Stravinsky’s compositional method.  

In the Modes of Textural Realization, we have discussed various ways of 

implementing a textural configuration in the musical score. This proposal is significant for any 

textural approach since it concerns the writing aspects of textural configurations, that is, the 

way textures are posed in the musical score. The modes we have proposed were inferred by 

different analyses. In this sense, they may be understood as a compositional inventory of 

textural realizations in concert music, providing a theoretical formulation for various recurrent 

practices, which may be explored in the compositional pedagogy. Each mode refers to a 

different perspective of the compositional process. The standard mode, for example, constitutes 

a pragmatic and objective textural realization since it consists of the musical translation of 

textural organization into the score in a strict and direct way. From the standard mode, we can 

compare possible deviations for more sophisticated and creative textural realizations.  

Another promising avenue for further research is the analytical evaluation of a piece 

to discuss the way the composer unfolds the referential partition or how many possible 

interpretations such analysis can have. This observation can provide more substantial 

information about textural organization, which may impact the criteria for selecting them 

considering the various ways to implement them during a compositional work.  By doing so, it 

is possible to understand the textural realization in greater detail, possibly proposing other 

modes of realization. Approaches of this sort could involve a multi-level analysis in a similar 

way to Schenkerian analysis, in which the referential partition stands as a textural Ursatz, as 

Gentil-Nunes (2017) has proposed for partitional complex scheme. In this sense, the inferring 

process of referential configuration requires the definition of various criteria, which is reserved 

for future works. The spatial arrangement of threads to assemble a block discussed in evolving 

mode may achieve further developments through the approximation with the Musical Contour 

Theory. We may use, for example, a descriptive function to classify a given organization 

according to a specific feature. Also, all canonic tools may be used to creation various 

transformations in the organization (inversion, retrogradation, and rotation). In this sense, as 

any contour can be reduced to a prime form, we may use Marvin’s list of prime forms to map 

all spatial arrangement for a given number of threads (MARVIN, 1988, p. 250-5). Finally, the 

formalization of colorization and montage modes can constitute a method for the study of 
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orchestration considering a textural perspective. Possibly, by mapping other examples of their 

use in concert music repertoire, one may elaborate a method for orchestration.  

The compositional applications presented in this thesis demonstrate the potential of 

textural design. The previous organization of textural vocabulary enables a composer to explore 

creative solutions that are out of his/her compositional vocabulary. Of course, there is much 

room for a composer create different textural designs exploring different types of arrays. As 

demonstrated in the piece Virus, compositional and textural designs can cooperate to produce 

a sophisticated pre-compositional organization in which arrays predetermine the materials and 

the way they shall interact in a piece of music. In Virus, both designs comprise two rows (one 

for each instrument). More elaborated combinations and structures are also a potential 

perspective to be explored in future compositions. Moreover, we shall consider the elaboration 

of textural designs for larger ensembles to explore more complex relations among a higher 

number of available threads. This application can evoke other compositional reflections for 

refining all proposals we have presented in this thesis.  

Lastly, further stage for the present work shall consider the computational 

implementation of concepts and tools presented in this thesis. This automatization can facilitate 

their compositional applications, also providing resources for analytical perspectives. 
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GLOSSARY 

Activation (A) A linear operation proposed by Gentil-Nunes (2014, p. 5-6) that 

emerges from the combination of a real opening (referred in this thesis 

as contrast operation (C)) and a virtual portamento (named here as 

similarity operation (S)) to evolve a preceding stream of the linvector. 

Additive Massive 

Textures 

An additive texture formed by sustaining (static) tones. 

Additive 

Scintillating 

Textures 

An additive texture formed by internal rhythmic/melodic motion in a 

narrow registral span. 

Additive Textures A textural organization in which threads are not perceived as discrete 

elements due to their pitch and rhythm materials, but as part of a sound-

mass (BESHARSE, 2009, p. 54). 

Agglomeration A comparative relation among threads within the same textural part 

that expresses their level of congruence (collaboration) according to a 

given criteria (rhythmic coincidence, pitch content, melodic contour, 

timbre, registral placement, and so on). The calculation of the 

agglomeration index of a given textural configuration emerges from 

the evaluation of binary relations among all threads therein (GENTIL-

NUNES, 2009, p. 33-8). 

Aggregate The collection of all twelve pitch classes in pc-space. 

Binary Relation A pairwise comparison among all elements of a set to determine their 

relations. In textural domain, binary relation is used to define whether 

threads are in agglomeration or in dispersion relation, which is a 

crucial information for their organization into textural parts (GENTIL-

NUNES, 2009, p. 33-38). 

Block Any textural part whose thickness is equal to or greater than 2. 

Cardinality The number of elements of a set (indicated by #). In textural context, 

it refers to number of parts of a given textural configuration, which 

may express what Huron refers to as musical diversity (HURON, 1989, 

p. 132). 

Closure (F) A linear operation proposed by Gentil-Nunes (2014, p. 5-6) in which a 

real opening (referred in this thesis as contrast operation (C)) 

articulates two virtual portamentos (named here as similarity operation 

(S)), reducing the linear density of the linvector. 
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Colorization A mode of textural realization that deals with both orchestration 

techniques, that may be used to embellish the referential configuration 

in various ways, and endemic characteristics of the instrumental mean, 

that may affect the way the referential configuration is written in the 

score. 

Compositional 

Design 

An original pre-compositional methodology proposed by Robert 

Morris (1987) for organizing musical materials (most often pitch-

classes and time-point classes) into arrays, vectors, and graphs that are 

ready to be implemented as music. 

Compositional 

Space 

A set of musical objects (notes, set of notes, durations, set of durations, 

harmonic functions, and so on) connected (or related) in some way, 

whereby the composer may construct a compositional design by 

assigning them a temporal  (sequential) order (MORRIS, 1995).  

Concurrence A partitional operator that emerges from the combination of revariance 

(v) and resizing (m) with same signals (GENTIL-NUNES, 2009, p. 

49). 

Contour Space (c-

space) 

The simplest pitch-space proposed by Morris (1987, p. 23-6) in which 

a tone of any nature is described as higher than, equal to, or lower than 

another in the register, regardless of their actual pitch or interval. 

Contrast (C) A linear operation of non-equivalence that disrupt the sense of musical 

flow introducing an unfamiliar element. In textural context, it refers to 

textural configurations that differ from one another in their parts and 

cardinality (non-intersection). 

Convergence (V) A linear operation proposed by Gentil-Nunes (2014, p. 5-6) in which a 

real and a virtual portamento (named here as similarity operation (S)) 

merge two preceding streams of the linvector. 

Density-number The quantitative aspect of texture, expressed by the computation of 

concurrent threads therein (BERRY, 1976, p. 185). In this thesis, this 

calculation takes into consideration only threads that are not in unison. 

Diachronic 

Transformations 

A type of transformation that concerns the way a textural configuration 

evolves to another in the realm of texture-leading. 

Dimensioning (Dn) A textural operation that increase or decrease the thickness of a textural 

part by n. This operation is based on Gentil-Nunes’ partitional operator 

called resizing. 

Dispersion A comparative relation among threads of different textural 

configurations that expresses their level of non-congruence 

(divergence) according to a given criteria (rhythmic coincidence, pitch 
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content, melodic contour, timbre, registral placement, and so on). The 

calculation of the dispersion index of a given textural configuration 

emerges from the evaluation of binary relations among all threads 

therein (GENTIL-NUNES, 2009, p. 33-8). 

Divergence (E) A linear operation proposed by Cone (1962, p. 19-20) in which a given 

textural stream is split into two or more sub-streams. 

Duplicating 

(DUPn) 

A diachronic transformation that duplicates all parts of a given textural 

configuration, doubling its cardinality. The input argument n indicates 

the number of duplications all parts shall have. 

Evolving 

Realization 

A mode of textural realization that deals with the possible articulation 

of blocks considering either the cumulative superimposition of their 

threads (gradual construction) or their progressive removal (gradual 

dilution). 

Graph A set of objects (vertices or nodes) connected or related by edges. 

H-relation Partitions that are different from one another but share the same pair 

of indices (a, d). 

Identity (I) A linear operation of total equivalence that produces a strict repetition 

of a given element. 

Inserting (INSn) A diachronic transformation that insert textural parts, producing a 

superset of the input. The input argument n indicates the number of 

parts that shall be inserted. This is the opposite transformation of 

removing (RMVn) 

Intersecting 

(INTn) 

A diachronic transformation in which one or more parts of a given 

textural configuration (input) is preserved into the following 

contiguous one (output). 

Layered 

Interpolated 

Textures 

A layered texture in which threads of different parts are interwoven 

with one another, forming an intermingling structure. 

Layered Stratified 

Textures 

A layered texture in which each part holds a specific registral span, 

without overlappings. 

Layered Textures A textural organization in which threads are organized into parts that 

can be differentiated from one another with a certain degree of 

autonomy (BESHARSE, 2009, p. 64). 

Layering (Yn) A textural operation that includes or excludes a textural part of the 

thickness of n in a given textural configuration, affecting its 
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cardinality. This operation is based on Gentil-Nunes’ partitional 

operator called revariance. 

Line A textural part with a thickness degree equal to 1. 

Linear Operations A type of transformation that concerns the sequential organization of 

adjacent elements according to general relations of identity, similarity, 

and contrast.   

Linvector A structure that provides the progressive cumulation of notes, 

considering their onsets, to compute the number of virtual concurrent 

lines (GENTIL-NUNES, 2014, p. 4). 

Merging (MRGn) A diachronic transformation in which two or more parts of a textural 

configuration are combined to produce a thicker part. The input 

argument n indicates the number of parts that shall be merged. This is 

the opposite transformation of splitting (SPLn). 

Micropolyphony A compositional technique in which the polyphonic writing at a 

microscopic level and a narrow registral span produces a sound-mass 

with internal oscillations. 

Mirroring (M) A textural operation restricted to pl-space in which all components of 

a textural configuration swap around a median axis, changing their 

spatial order. 

Modular-Space 

(m-space) 

A pitch-space proposed by Morris (1987, p. 24) formed by a cyclical 

structure with less than twelve pitch classes (e.g., a diatonic scale). 

Montage A mode of textural realization that concerns the presentation of two 

adjacent referential configurations, which may involve three 

situations: 1) the simple juxtaposition of them; 2) their overlapping; 

and 3) the juxtaposition with a trigger part connecting them. 

Opening A linear operation proposed by Gentil-Nunes (2014, p. 5-6) in which a 

new virtual melodic line is formed from a skip motion. 

Ordered Partition The representation of a positive integer by the summation of positive 

integer, called summands or parts, in which the order matters. In 

mathematics, an ordered partition is called composition (ANDREWS, 

1984, p. 54). In textural domain, it is a textural code so that the order 

or parts maps their general registral placement from top to bottom.  

Partially Ordered 

Set 

A set of elements in which their order is not totally defined. Some 

elements are defined to preceded or succeed others, but for some of 
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them, it is not possible to define a succession order, because they are 

incomparable. 

Partition Layout A textural code that describe the spatial order of the internal 

components (parts or threads) of a partition by using ordered partitions 

or thread-words. The order may be defined by either the general 

registral placement of these components or by the instrumental order 

in the score. In both ways, the order is read from top to bottom.  

Partition Layout 

Space 

The set of all partition layouts (ordered partitions or thread-words) 

from 1 to n. 

Partitional 

Complex 

A mode of textural realization in which textural configurations are not 

observed as autonomous elements in the textural progression, but as 

part of a set of configurations that cooperate in the unfolding of the 

referential partition in a wider scope (GENTIL-NUNES; RAMOS, 

2017; RAMOS, 2017). In this case, these configurations are local 

deviations of the referential one emerged by either the insertion of rests 

in parts (producing subpartitions), or the transient congruence of 

different parts (producing subsums). Moreover, the combination of 

both processes produces subpartitions of subsums. 

Partitional 

Operators 

Set of descriptors of transformations between adjacent partitions 

considering their adjacencies by the inclusion relation (GENTIL-

NUNES, 2009, p. 45-52). According to the difference in the density-

number they provoke, partitional operators may be classified as simple 

and composite. Simple operators are analogous to the semitone of 

pitches; thus, any partition can be transformed to another through the 

combination of simple operators, 

Partitional Y and 

D Graph (PYDG)  

A version of the Partitional Young Lattice (PYL) that reflects the 

connections of layering (Y) and dimensioning (D) transformations.  

Partitional Young 

Lattice (PYL) 

A organization of partitions based on Young Lattice that provides the 

lexical set for a given density-number, including their respective pair 

of indices (a,d), as well as their topological relations considering 

partitional operators (revariance (v) and resizing (m) – GENTIL-

NUNES, 2009, p. 51). 

Permutation 

(Tn,m) 

A textural operation restricted to pl-space in which a component in the 

position n swaps with a component in the position m. 

Pitch class The set of all pitches related to one another by perfect octave and/or 

enharmonic equivalences. There are twelve pitch classes in that can be 

EDO system described by integers in such a way that 0 refers to C-

natural, 1 stands for C-sharp or D-flat, 2 corresponds to D-natural, and 
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so on up to 11 that refers to B-natural. In this thesis, we shall use letters 

A for B-flat and B for B-natural to avoid two-digits ambiguities.   

Pitch class set An unordered set of pitch classes. 

Pitch-class Space 

(pc-space) 

A pitch-space proposed by Morris (1987, p. 23-5) formed by a cycle 

of twelve pitch classes (e.g., the chromatic scale). 

Pitch-Space (p-

space) 

A pitch-space proposed by Morris (1987, p. 23-5) formed by a linear 

sequence of pitches with equal intervallic division (e.g., semitones), 

which may be referred to all notes on a musical keyboard. 

Pitch-Spaces A collection of pitches or pitch-classes that differs from each other in 

their overall structure and the intervals among their internal 

components (MORRIS, 1987, p. 3). 

Portamento A linear operation proposed by Gentil-Nunes (2014, p. 5-6) that 

produces a linear sense through step motions. 

Prolongation (G) A linear operation proposed by Gentil-Nunes (2014, p. 5-6) in which a 

real and a virtual portamento (named here as similarity operation (S)) 

merge two preceding streams of the linvector. 

Referential 

Configuration 

A textural configuration expressed by a textural class, an unordered 

partition, or a partition layout that denotes the organization within a 

given window of observation in such a way that any deviation is 

understood as an elaboration subordinated to this configuration. 

Removing 

(RMVn) 

A diachronic transformation that produces a subset of a textural 

configuration by removing parts from it. The input argument n 

indicates the number of parts that shall be removed. This is the opposite 

transformation of inserting (INSn). 

Resizing A partitional operator that either increase or decrease the thickness of 

a textural configuration by 1 (Gentil-Nunes, 2009, p. 45-6). 

Revariance A partitional operator that either include or exclude a textural part with 

a thickness of 1 (GENTIL-NUNES, 2009, p. 46). 

Shifting (F) A textural operation restricted to tc-space that transform a line into a 

block and vice versa. This operation is based on Gentil-Nunes’ 

partitional operator called resizing. 

Similarity (S) A linear operation of partial equivalence that inserts a new element 

derived from a previous one. This operation contributes to the musical 

flow by preserving the sense of continuity. In textural context, it refers 
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to textural configurations that either intersect in at least a part or hold 

the same cardinality. 

Splitting (SPLn) A diachronic transformation in which a part with a thickness equal or 

greater than two is split to produce other parts, which increases the 

textural cardinality. The input argument indicates the division the 

number of parts a given part within the textural configuration shall 

produce. This is the opposite transformation of merging (MRGn). 

Standard 

Realization 

A mode of textural realization based on the most elementary and 

pragmatic way of implementing a referential configuration in a strict 

way. In this realization, any deviation, no matter how brief it is, is 

understood as a different referential configuration. 

String of Textural 

Codes 

A linear sequence of textural codes. 

Subpartition A subset of a referential configuration produced by pauses in in some 

parts (GENTIL-NUNES; RAMOS, 2017). 

Subpartition of 

Subsum 

The combination of subpartitions and subsums. 

Subsum A subset of a referential configuration produced by transient 

congruences among different parts, producing thicker parts (GENTIL-

NUNES; RAMOS, 2017). 

TC String-class A string of textural configurations in tc-space that underlies any 

textural design. 

Textural 

Aggregate 

A TC String-class that holds all eight textural classes at least once. 

Textural Class A textural code that express the textural organization by using lines (L) 

and blocks (B), considering their multiple combinations. There are 

eight textural classes: [L], [B], [LB], [Lx], [By], [LxB], [LBy], and 

[LxBy). 

Textural Code An abstract object that describes the internal organization of a textural 

configuration, which may be verbal labels, numbers, figures, graphs, 

and so on. 

Textural 

Complexity 

A comparative definition of complexity based exclusively on textural 

factors that determines if a textural configuration is more, equally, or 

less complex than another. This definition is mostly determined by the 

number of autonomous parts within a textural configuration (relations 
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of dispersion), considering that polyphonic textures are usually 

understood (perceived) as more complex than massive ones. 

Textural 

Configuration 

The organization of n threads (quantitative aspect) into m textural parts 

(qualitative aspect) in a given passage of music. In this sense, textural 

configuration corresponds to Berry’s definition of texture in a 

measurable and pragmatic perspective, defined by the way musical 

materials are written in the score (BERRY, 1976, p. 184). 

Textural Contour An expansion of the Musical Contour Theory to the textural domain 

by considering the ordering process of a string of textural codes from 

the simplest to the most complex. As a contour (see MORRIS, 1987), 

the complexity of each configuration is expressed in a relative way 

(i.e., defined by its contextual evaluation) by a numeric notation, in 

which zero is the lowest or simplest level of complexity, 1 corresponds 

to the level above that, and so on, up to n – 1, that stands for the highest 

or most complex level of the string of textural codes – MOREIRA, 

2015). 

Textural 

Morphology 

The study of textural formation through the observation of component 

parts that underlies the definition of any textural code. 

Textural 

Operations 

A given transformational process that connects textural codes within 

the same space. The application of a textural operation into a given 

textural code involves a transformation of its morphology (and, in 

some cases, of its spatial organization of parts) in order to produce 

another code. All operations can return to the original input by 

applying its inverse transformation. Textural operations are not 

necessary a one-to-one relation of textural codes since some operation 

may produce multiples outputs. Also, two different codes within the 

same textural space may be connected by more than one combination 

of operations that can be equally adequate. 

Textural Part A textural component that may hold from 1 to n threads grouped 

according to a given criteria. It corresponds to what most people refer 

to as a layer (or strata) of a given texture. 

Textural Stream A sequence of textural configurations connected by either real or 

virtual linear operations of identity (I) or similarity (S). This concept 

is based on Cone’s analytical proposal called Stratification that 

organize segments of a linear sequence into different streams defined 

by common features these segment share, which produce a “virtual 

polyphony” of segments (CONE, 1962). It may be understood as a 

textural interpretation of Lester’s proposal of organizing a melody into 

linear streams (called by him as “lines”) that are connected by either 

real or virtual step motion in such a way that skip motions open a new 

stream or alternate from a stream to another (LESTER, 1982, p. 4-9).   
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Textural 

Thickness 

The number of concurrent distinct tones of any nature within a textural 

part. The calculation of the thickness of a part involves the 

computation of how many different instances there are in the registral 

continuum without considering pitch equivalences (unison). This 

concept may be understood as the application of Berry’s proposal of 

density-number applied to each part (BERRY, 1976). 

Textural-Class 

Lattice (TCL) 

A visual organization of all textural classes in tc-space connected by 

layering (Y) and shifting (F) operations. This proposal is based on 

Gentil-Nunes’ Partitional Young Lattice (PYL – GENTIL-NUNES, 

2009, p. 51). 

Textural-Class 

Space 

The set of all textural classes. 

Texture-leading A textural adaptation of the linear progression of individual melodic 

lines in a chord progression (voice leading) that evaluates the way each 

thread (or part) evolves from a textural configuration to another 

(diachronic perspective). By considering the texture-leading of two 

adjacent textural codes in a string, it is possible to evaluate the 

parsimony of the progression, that is, if the textural flow is smooth or 

disrupted. 

Thread The minimal and most elementary textural component inferred by the 

examination of the musical score. It may be an individual voice or 

instrumental within an ensemble, a unitary sound of any instrumental 

mean, a pitch within a chord, etc.  

Thread-word A textural code that maps the parts of a textural configuration by 

according to the spatial organization of their threads in the register. 

The notation associates a different letter to each part in such a way that 

the number of occurrences of a given letter indicates the thickness of 

that part. Other textural data may be taken from the notation, as the 

cardinality (number of different letters), density-number (the sum of 

all letters), the spatial organization (the left-to-right order of them that 

maps the top-to-down relation in the register). 

Thread-word 

Class 

A specific notation of thread-words in which the first letter (the upper 

part of the textural configuration) of a thread-word is always “a” and, 

for each new part it includes a new following the alphabet. This 

notation comprises all different forms of thread-words with a similar 

morphology into the same class, reducing the number of possible 

permutations of them. 

Thread-word 

Young Lattice 

(TYL) 

A visual organization of thread-word classes based on Young Lattice 

that provides the lexical set for a given density-number, including their 

respective pair of indices (a,d), as well as their topological relations 

considering partitional operators (revariance (v) and resizing (m)) and 
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textural operations (mirroring (M) and permutation (T)). This proposal 

is based on Gentil-Nunes’ Partitional Young Lattice (PYL – GENTIL-

NUNES, 2009, p. 51). 

Transference A partitional operator that emerges from the combination of revariance 

(v) and resizing (m) with opposite signals to produce an internal 

reorganization of threads, that is, a different textural configuration 

within the same density-number (GENTIL-NUNES, 2009, p. 47). 

Trigger Part A secondary (ornamental) part or parts, usually with a short duration, 

that connects two contiguous textural configurations, as a transition (or 

preparation) that smooth the textural flow. Trigger parts may produce 

an upbeat effect that leads to the juxtaposition point, or they may be 

used at the point of juxtaposition (a downbeat effect). 

Unequal-Space (u-

space) 

A pitch-space proposed by Morris (1987, p. 23-5) formed by a linear 

sequence of pitches with unequal intervallic division (e.g., the notes 

corresponding to the strings of the harp). 

Unordered 

Partition 

The representation of a positive integer by the summation of positive 

integer, called summands or parts, in which the order is irrelevant 

(ANDREWS, 1984, p. 149). In textural domain, it is a code that stands 

for a textural configuration. 

Unordered 

Partition Space 

The set of all unordered partitions from 1 to n. This concept 

corresponds to Gentil-Nunes’s partitional lexical-set (or lexset – 

GENTIL-NUNES, 2009, p. 16). 

Window of 

Textural 

Realization 

An abstract temporal frame used to determine the span whereby all 

components therein are understood as assembling the same textural 

configuration (GENTIL-NUNES, 2006). 

Young Diagram A visual representation of partitions by using squares that corresponds 

to a unitary factor of density-number and their arrangement to 

assemble textural parts in such a way that side-by-side squares form a 

part, with the number of squares standing for its thickness, and the 

number of parts corresponds to the number of overlapping squares 

(ANDREWS, 1984, p. 6-7). 
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APPENDICES 

A.1 Sagração de um Fauno na Primavera (2016/2019) 
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A.2 Impressões No. 3 (2018) 
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A.3 Virus (2018)  
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