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Introduction 
In this paper, we present the Plainchant Analyser for MEI Neumes (Plainchant Analyser, or 

PAM),1 a prototype web application designed to assist musicologists in the search and 
analysis of historical chants encoded in the Music Encoding Initiative (MEI) Neumes format 
(Roland et al., 2014). 

Plainchant was transmitted orally for centuries, with its compositional principles 
grounded in formulaic structures that reused melodic segments across varying texts. From 
the eleventh century onwards, transmission gradually shifted from orality to writing. The 
plainchant repertory – comprising thousands of melodies sung over many centuries and 
across various regions – was preserved in a wide range of notational styles. Regarded as 
sacred, this body of texts and melodies was generally not subject to significant voluntary 
alteration. The stability of plainchant enables tracing melodic material across time and 
space. Due to the repertory’s vastness and the complexity of notations, scholars have 
typically focused on small subsets, rarely engaging in large-scale comparative analysis. PAM 
addresses these limitations by using computational methods to find and analyse melodies 
across different scripts within a broader comparative framework. 

PAM enables analysis of plainchant melodies found in manuscripts (books and 
fragments) in the archives of Braga and Guimarães (Portugal), written between the twelfth 
and the seventeenth centuries.2 PAM currently comprises approximately fifty melodies 
across over one hundred sources, with half of the repertoire written in Aquitanian neumes 
and the other half in square notation, all encoded in MEI Neumes. Each notational style 
conveys different levels of complexity and types of musical information.3 Designed for 
scalability, PAM can be expanded to include more melodies and notational styles, including 
Eastern neumes and modern staff notation. This paper shows the current status of the PAM 
and outlines its functionalities. 

3 Aquitanian neumes were written around a line whose meaning could change according to the mode 
of the chant, but information on the location of the semitone was not always provided (De Luca, 
2020). Iberian square notation was written on a staff with four or five lines and it always provided 
clear information on the pitches (Ferreira, 1995, pp. 58–60). 

2 The melodies were first encoded with GABC, then transformed into MEI files (Thomae et al., 2024).  

1 The tool is available online: https://echoes-from-the-past.github.io/PAM/. PAM is part of the 
research project “Echoes from the Past: Unveiling a Lost Soundscape with Digital Analysis” 
(2022.01957.PTDC) https://doi.org/10.54499/2022.01957.PTDC. 
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1 Search filters & analysis functionalities 
PAM offers numerous search filters and analysis tools, enabling users to sort through the 
corpus and highlight various features of chants in the search result table (Figure 1). Search 
options include filtering by metadata, text, finalis, melodic pattern (sequence of pitches), 
and contour (sequence of melodic intervals), as presented in Sections 1.1 and 1.2. Users can 
further refine their search results by ornamental neumes and notation type (Section 1.3). 

Figure 1: Graphical user interface (GUI) of the Plainchant Analyser. 

1.1 Metadata & text search 
Users can search the corpus by entering a chant's metadata (Figure 2):  

● Title: Typically derived from the first two or three words of the chant (Figure 3).
● Source: Identified by its siglum in the Portuguese Early Music (PEM) database,4 which

combines the RISM5 sigla with the manuscript shelfmark.6 (Figure 4)
● Cantus ID: A unique identifier assigned to chants within the Cantus Index cataloguing

system, linking multiple online early music databases7 and allowing users to retrieve
all versions of a chant for analysis and comparison. (Figure 3)

7 https://cantusindex.org/ 

6 For example, P-BRam N° 003 Códices refers to a fragment housed in the Arquivo Municipal of Braga, 
identified by the shelfmark “N° 003 Códices” (see https://pemdatabase.eu/source/82438). 

5 https://rism.info/ 

4 https://pemdatabase.eu/ 
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Figure 2: Input fields for filtering chants by metadata and text. 

Figure 3: Search results when searching for the title “O Lux” or Cantus ID “a00193”. 

Figure 4: Different chants from manuscript “P-BRs Ms. 034”. 
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The “Search by text” functionality is useful to analyse a text segment that appears in 
multiple chants, enabling users to discover and assess any differences between the chants, 
such as their original sources, music script, and the text-music correlation (Figure 5). 

Figure 5: Result table when searching for the text “clavorum alleluia”. 

1.2 Melodic pattern search 

1.2.1 Pitch/Location pattern with wildcards 

Users can input a sequence of notes in a textbox. In square notation, notes are represented 
by letters; while in Aquitanian script, they are represented by numerical values based on 
their relative position with respect to the line, as this neumatic script only indicates the 
interval size between two notes, but not their exact pitches. The line is at location 0; notes 
above it are represented by positive integers, whereas notes below it by negative integers. 
Matching melodic patterns are highlighted with purple triangular markings on the 
corresponding syllables in the “Text” column of the table (Figure 6). In Section 2, users can 
view a modern rendition of the chant, where the matching notes are highlighted in purple 
(Figure 20). 

Figure 6: Result table with triangular markings highlighting the syllables where the melodic pattern was found. 
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The melodic pattern search supports the use of wildcards, offering users flexibility 
and aiding the analysis of fragmentary, poorly preserved, or sometimes partially unreadable 
sources. Wildcards help detect and compare minor melodic variations, contributing to a 
deeper understanding of chant transmission. Following the conventional Regular Expression 
standard,8 the wildcards are: 

- Dot: an arbitrary note.
- Question mark (quantifier): an optional note (zero or one occurrences).
- Asterisk (quantifier): repetition of a note (zero or more occurrences).
- Curly brackets (quantifier): specify the number of occurrences as a specific number

or a range.
Users can click on the “i” information button to view the tooltip for syntax help and 
examples (Figure 7).  

Figure 7: Tooltip for the wildcard search feature. 

1.2.2 Contour search 

The contour search, or search by melodic intervals, retrieves chants that share the same 
up/down/unison movements. This method accounts for transposition, a phenomenon that 
otherwise the only pitch search could not detect. Users can perform a contour search in two 
ways: 

● By entering a sequence of integer values (e.g., +1 -2 0 to search for a melody that
moves up one step, then down two steps, and then stays the same).

8 A quick guide to Regular Expression can be found here: https://www.rexegg.com/regex-quickstart.php.  
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● Using a sequence of letters, with “u” representing “up”, “d” for “down”, and “s” for
“same”.

1.3 Filter by chant features 
Users can filter chants by their music script or by the presence of ornamental figures, such 
as liquescence, quilisma, and oriscus (Figure 8). Although the exact musical meaning of 
these shapes remains uncertain, they are important for understanding vocal performance 
and scribal practices. Syllables containing ornamental neumes are highlighted on the “Text” 
column of the search result table as follows (Figure 9): 

- Liquescent: solid blue underline.
- Quilisma: wavy orange underline.
- Oriscus: dashed violet underline.

The use of different colours and underlines styles is intended to improve accessibility, 
particularly for users with colour vision deficiency.9  

Figure 8: Music script and ornamental figures filters. 

Figure 9: Example of a chant containing all types of ornamental figures. 

9 Recommended terminology by the National Center on Disability and Journalism https://ncdj.org/style-guide/. 
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1.4 Melisma highlighting 
Users can search for melismatic syllables by setting the minimum number of notes a syllable 
must have (Figures 10, 11).  

Figure 10: Melisma highlighting option. 

Figure 11: Melisma highlighting in green of syllables with at least 6 notes. 

2 Analysis toolset 
The analysis toolset offers detailed information about the chant, supported by a bar graph to 
assist in mode identification (Figures 12 and 13). It presents note frequency (pitches in 
square notation or relative locations in Aquitanian notation), ambitus (melodic range), and 
finalis (final note). For Aquitanian chants, it also indicates the presence of rhombus-shaped 
neumes, which may signal a semitone and aid mode analysis. 
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Figure 12: Analytical information of the chant “Benedicite omnes”. 

Figure 13: Neume Distribution Chart of the chant “Benedicite omnes” as found in the fragment P-BRam, Nº 003 
Códices, written in Aquitanian neumes. 

3 In-text melody and chant visualisation 

3.1 Pitch/Location with each syllable 
PAM allows users to view the notes’ pitch or location along with the syllables (Figures 14, 
15). Moreover, for chants in Aquitanian neumes with detectable mode, users can select to 
see the pitch values instead of Aquitanian locations (Figure 16). 
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Figure 14: Options to enable pitch/location with each syllable, Aquitanian location in pitch value, and modern 
rendition of chants. 

Figure 15: Pitches and locations shown with each syllable. 

Figure 16: Aquitanian location in pitch value, in comparison with the square notation version of the same 
chant. 

The result of the melodic and contour search—whose corresponding syllables are marked in 
the chant’s text with triangular symbols (as described in Section 1.2)—can also be 
highlighted in purple by selecting the “Show pitch/location with each syllable” checkbox 
(Figure 17). 
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Figure 17: Highlighted notes from melodic pattern search with its corresponding syllables. 

3.2 Modern visualisation 
A modern rendition of the chants is available through the Verovio engraver library (Pugin et 
al., 2014), as shown in Figures 18 and 19 for chants in Aquitanian and square notation, 
respectively. It can also highlight the melodic pattern search results, displaying the matching 
notes in purple and melismatic syllables in green text (Figure 20). 

Figure 18: Modern rendition of the chant “Dicit dominus” in Aquitanian neumes. 

Music Encoding Conference 2025

46



Figure 19: Modern rendition of the chant “De fructu operum” in square notation. 

Figure 20: Melisma text and notes highlighting. In green: Syllables that bear a melisma of 6 notes or more. In 
purple: melodic pattern “-1 -2”. 

Conclusion 
PAM offers a range of search and analysis options for exploring features and melodic 
patterns across a large corpus of chants in Aquitanian and square notations. This innovative 
and forward-looking tool assists musicologists to conduct sophisticated analysis and 
comparisons, supporting a more detailed and nuanced understanding of plainchant 
transmission over the centuries. 
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