SIMSSA DB: An Introduction

Cory McKay
Marianopolis College, Canada
CIRMMT, Canada

November 18, 2022. CIRMMT LinkedMusic Workshop: Music Databases Montreal, Canada



An initial meander: What is a “feature?”

* Information that measures a characteristic of a segment of music in a
simple, consistent and precisely-defined way

* Represented using numbers

e Can be a single value, or can be a set of related values (e.g., a vector of
histogram bin values)

* Provides a summary description of the characteristic being measured
e Usually provides a macro rather than local view

» Usually extracted from pieces or distinct sections (e.g., mass
movements) in their entirety

* But can also be extracted from smaller segments of music
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Example: A simple feature

e Range: Difference in semitones between the lowest and highest
pitches present

A 1-dimensional feature
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How can one calculate features?

* The jSymbolic research software
(McKay et al. 2018) can be used
to automatically extract features
from symbolic digital scores

* Open source
* General purpose

* Version 2.2 extracts 246 unique

features
* 1497 separate feature values,
since many features a multi-

dimensional (e.g. histogram
vectors)
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Information

SYMBOLIC FILES TO EX

TRACT FEATURES FROM

FEATURES TO SAVE

| File Name File Path | Feature Name Code | Values | MEI-Only| |
_Tromboncino_Quanta_mai_corr.J.mid ers\Con\Documents\Pu... || Basic Pitch Histogram P-1 128 No|+|
_28_Anon_Fralle_infelice_TransJS.mid Jsers\Cory\Documents\Pu. [v] |Pitch Class Histogram P-2| 12 No, J
29_Anon_S_il_dixi_TriL mid C\Users\CorviDocuments\Pu... | | [Folded Fifths Pitch Class Histogram P3_ 12 No ’}
_30 _Quel_foco_TrIL.mid C:\Users\CoryiDocuments\Pu... | v] [Number of Pitches 1 Nof |
_31_Pesenti_So_ben_OMRcorriL.mid C:\Users\Cory\Documents\Pu... | | [v] |Numbe itch Classes
|_32_Cara_Pesel boncino_Quando_lo_OMRcorrLmid ___|C\Users\Cor\Documents\Pu... | [¥] |[Number of Common Pitches
33_Pesenti_O_Dio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | [¥] |Number of Common Pitch Classes
4_Isaac_Hora_e_corrJ.mid \ \Documents\Pu. vl |Range
_35_Compere_Che_fa_OMRcorrL mid C\Users\CoriDocuments\Pu... | ¥ [Importance of Bass Register
|_36_Tromboncino_Che_debbio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | | [v] [importance of Middle Register
|_37_Obrecht_La_tortorella_OMRcorrlL.mid C:\Users\Cor/\Doct ts\f [v] of High Register
38_Josquin_Scaramella_JRP_corrJ.mid C\Users\CoryiDocuments\Pu... | [v] [Dominant Spread
non_Fortuna_disperata_OMRcorriL.mid C:\Users\Cory\Documents\Pu [v] |Strong Tonal Centres
non_Jam_pris_OMRcorrL mid C:\Users\Cor\Documents\Pu [v] |Mean Pitch
non_Donna_tu_corr).mid C\Users\CoryiDocuments\Pu... | ¥ |Mean Pitch Class
64_42_Patavino_Donne_venite_OMRcorriL.mid C:\Users\Cory\Documents\Pu [¥] |Most Common Pitch 6
_43_Patavino_Un_cavalier_OMRcorriL.mid C:\Users\Cor\Documents\Pu. [v] |MostCommon Pitch Class P-17
|F164_44_Festa_L_ultimo_di_OMRcorrL.mid C:\Users\Cor\DocumentsiPu... | [v] |Prevalence of Most Common Pitch P-18|
_45_Anon_vaghe_le_OMRcorriL.mid C:\Users\CoryiD [ [¥]_|Prevalence of Most Common Pitch Class P-19
_01_Pisano_Quanto_piu_OMRcorriL.mid C:\Users\Cory\Documents\Pu. [v] |Relative Prevalence of Top Pitches P-20
_02_Pisano_Si_e_debile_OMRcorriLmid C\Users\CoryiDocuments\Pu... | [Relative Prevalence of Top Pitch Classes P-21
|_03_Pisano_De_perche_OMRcorrlL.mid C:\Users\Cory\Documents\Pu Interval Between Most Prevalent Pitches P-22|
04 Pisano Son io 1 OMRcorriL JS.mid C:\Users\Cor\D: \Pu. Interval Between Most Prevalent Pitch Classes P-23|
| Add Files i | AAdd Directol ‘ Remove Files ‘ Fitch yan E24
| L r Pitch Class Variability P-28]
T n ] 1 1
‘ Consistency Report ‘ | Contents Report ‘ Play ificati ‘ ‘ Stop ‘ Select Defauit Features } Select All Features ‘ i Deselect All Features
PROCESSING INFORMATION ERROR REPORTS
[SUMMARY INFORMATION ON ALL IMPLEMENTED FEATURES: =|
1246 unique features L]
1497 combined feature dimensions j:
1228 unique one-dimensional features
[18 unique multi-dimensional features
246 sequential features
[Feature breakdown by type:
41 unique Overall Pitch Statistics features (190 total dimensions)
25 unique Melodic Intervals features (152 total dimensions)
35 unique Chords and Vertical Intervals features (183 total dimensions) Ul
|___95 unique Rhythm features (449 total ) >

CONFIGURATION FILE AND WINDOWING SETTINGS

FEATURE EXTRACTION AND SAVING SETTINGS

Load New Settings from a Config File Save These Settings to a Config File

Set ACE XML Feature Values Save Path: ‘ fextracted_feafiire-valuas xmi

@® Extract Features from Entire Files O Extract Features from Windows
Window Duration (seconds):

Window Overlap Fraction (0.0 to 1.0):

Set ACE XML Feature Definitions Save Path: ‘ e atiire_definttons.xmi

[v] Also Save Features in a Weka ARFF File

[v] Also Save Features in a CSV File

EXTRACT AND SAVE FEATURES
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jSymbolic’s feature types

 Pitch statistics
* e.g.Range
* Melody / horizontal intervals
* e.g. Most Common Melodic Interval

* Chords / vertical intervals
* e.g. Vertical Minor Third Prevalence

* Texture
* e.g. Parallel Motion

* Rhythm
* e.g. Note Density per Quarter Note

* |nstrumentation
* e.g. Note Prevalence of Unpitched Instruments

* Dynamics
e e.g. Variation of Dynamics
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Information
SYMBOLIC FILES TO EXTRACT FEATURES FROM FEATURES TO SAVE
File Name File Path | Save Feature Name Code | Values | MEI-Only
F164_27_T _Quanta_mai_corrJ.mid C:\Users\CoryiDocuments\Pu... | [v] |Basic Pitch Histogram P-1 128 No|~
F164_28_Anon_Fralle_infelice_TransJS.mid C:\Users\Cor\Documents\Pu Pitch Class Histogram P-2| 12| No!
F164_29_Anon_S_il_dixi_TriL.mid C\Users\CoriDocuments\Pu ] |[Folded Fifths Pitch Class Histogram P3 12 No|~|
F164_30_Anon_Quel_foco_TriL.mid C:\Users\CoryiDocume! ] l itches P-4 1 Noj |
F164_31_Pesenti_So_ben_OMRcorrlL.mid C:\Users\Cor\Docume itch Classes P-5 1 No|
F164_32_Cara_Pesenti_Tromboncino_Quando_lo_OMRcormLmid___|C\Users\ConiDocuments\Pu... | Number of Common Pitches P-5) 1 No|
33_Pesenti_O_Dio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | Number of Common Pitch Classes P-7 1 No
|_34_Isaac_Hora_e_corrJ.mid C:\Users\Cor\Documents\Pu Range P-8 1 Nao|
F164_35_Compere_Che_fa_OMRcorriL mid C\Users\CoriDocuments\Pu... | Importance of Bass Register P-9| 1 No|
36_Tromboncino_Che_debbio_OMRcorriL.mid CiUsers\CoryiD nts\Pu... ance of Middle Register P-10 1 o
F164_37_Obrecht_La_tortorella_OMRcorriL.mid C:\Users\Cor\Docl s\ of High Register P-11 1 No|
F164_38_Josquin_Scaramella_JRP_corr).mid C\Users\CoryiDocuments\Pu... | Dominant Spread P-12 1 No|
non_Fortuna_disperata_OMRcorriL.mid C:\Users\Cory\Documents\Pu... | | _[Strong Tonal Centres P-13 1) No
| non_Jam_pris_OMRcorriL. mid C:\Users\Cor\Documents\Pu Mean Pitch P-14] 1 Nao|
F164_41_Anon_Donna_tu_corrJ.mid C:\Users\Cor\Documentsi\Pu... | /| |Mean Pitch Class P-15| 1 No|
atavino_Donne_venite_OMRcorriL.mid_ C:\Users\CoryiDocuments\Pu... | | [Most Common Pitch P-16 1 No|
_43_Patavino_Un_cavalier_OMRcorriL.mid C:\Users\Cor\Documents\Pu. Most Common Pitch Class P-17 1 No|
F164_44_Festa_L_ultimo_di_OMRcorrL.mid C:\Users\Cor\DocumentsiPu... | Prevalence of Most Common Pitch P-18| 1 No|
164_ n ‘aghe_le_OMRcorriL.mid C:\Users\Cory\D nts\Pu... | Prevalence of Most Common Pitch Class P-19 1 No
F164_01_Pisano_Quanto_piu_OMRcorriL.mid C:\Users\Cor\Documents\Pu Relative Prevalence of Top Pitches P-20, 1 Nao|
F164_02_Pisano_Si_e_debile_OMRcorrlL.mid C:\Users\Cor\DocumentsiPu... | Relative Prevalence of Top Pitch Classes P-21 1 No|
_03_Pisano_De_perche_OMRcorriL mid C:\Users\Cory\Documents\Pu... | | Interval Between Most Prevalent Pitches P-22 1 No
F164 04 Pisano Son io 1 OMRcorrL JS.mid C:\Users\Cor\D: \Pu... ¥ [v] linterval Between Most Prevalent Pitch Classes P-23| 1 No|
= T = [] [Pitch Variability P-24| 1 No|_|
l Add Files ‘ | AAdd Directory ‘ Remove Files ‘ vl _|Pitch Class Variabilit P25l 1 Nol=
T
‘ Consistency Report ‘ ‘ Contents Report ‘ Play ‘ ‘ Stop ‘ ‘ Select Defauit Features ] ‘ Select All Features ‘ ‘ Deselect All Features
PROCESSING INFORMATION ERROR REPORTS
SUMMARY INFORMATION ON ALL IMPLEMENTED FEATURES: =|
1246 unique features
1497 combined feature dimensions
228 unique one-dimensional features
18 unique multi-dimensional features
2246 sequential features
Feature breakdown by type:
41 unique Overall Pitch Statistics features (190 total dimensions)
25 unique Melodic Intervals features (152 total dimensions)
35 unique Chords and Vertical Intervals features (183 total dimensions) Ul
95 unigue Rhythm features (449 total ) >

CONFIGURATION FILE AND WINDOWING SETTINGS

FEATURE EXTRACTION AND SAVING SETTINGS

Load New Settings from a Config File Save These Settings to a Config File ‘

Set ACE XML Feature Values Save Path: ‘ fextracted_feafiire-valuas xmi

@® Extract Features from Entire Files O Extract Features from Windows

Set ACE XML Feature Definitions Save Path: ‘ e atiire_definttons.xmi

Window Duration (seconds):

‘Window Overlap Fraction (0.0 to 1.0):

[v] Also Save Features in a Weka ARFF File [v] Also Save Features in a CSV File

| EXTRACT AND SAVE FEATURES
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Features, what are they good for?

* Provide an empirical basis for musicological comparison and classification
* Using automated machine learning and statistical analysis
* Manually by experts

e Can study very large large quantities of music

* Can explore a very broad range of musical characteristics and their
interrelationships

* Including aspects one may not have thought to consider

* No need to specify specific queries or heuristics before beginning analyses
if one does not wish to

 Facilitates exploratory research
* Help to bypass potentially incorrect ingrained assumptions and biases
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Samples of previous early music research with

P

jSymbolic features

Composer attribution
* McKay et al. 2017

Coimbra manuscripts
* Cuenca & McKay 2019; Cuenca & McKay 2021

Ave verum corpus and O decus virgineum
* Rodriguez-Garcia & McKay 2021

Ave festiva ferculis
* Rodriguez-Garcia & McKay 2021

Morales and Guerrero
* McKay & Cuenca 2021

Origins of the madrigal
* Cumming & McKay 2018; Cumming & McKay 2021

Buch
* Cuenca & McKay 2022
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Cory’s status circa 2017

* | could extract lots of great features
* | was collaborating with wonderfully insightful musicologists

* How could things possibly get even better?
* Wanted to find new ways to use features

Wanted to collaborate more directly with wonderful co-grantees working on
OMR

Wanted more high-quality symbolic scores

Wanted to be able to share extracted features
* Both generally and related to specific studies

Wanted to search for scores based on content, not just metadata
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And so SIMSSA DB was born!

* Collaborative database prototype infrastructure for holding and
accessing symbolic music files and associated features (and more)
* Web browser interface

* Populated by:
 Now: Samples from datasets we have constructed

* Medium-term: Import existing open symbolic datasets that musicologists,
libraries and others have already constructed

* Long-term: Auto-population via (verified) OMR

* Focused (for now) on early music
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An infrastructure, not a corpus

* The SIMSSA DB is not intended just as a repository of music we have
transcribed ourselves
» Although it is seeded with datasets we have made, such as JLSDD (Cumming
et al. 2018), Florence 164 (Cumming & McKay 2018), etc.

* Rather, it is a general unified infrastructure to which other scholars
can contribute and share symbolic music files (and more) that they
have used in their own work
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SIMSSA DB prototype contribution form

Title

What is the title of the work? Click the green button to add variant titles or nicknames. Please include opus number or catalogue numbers if
applicable (e.g., Op. 55, D960, BWV 202)

Title *:

Variant Titles:

-

Sections:

- [ -]
Contributions

Who created the work? Use the drop-down menu to choose between different kinds of contributions. Add more contributors with the green button.

Genre(s)

What type of piece is this? (e.g., song, symphony, motet)

*symphony *

What style is this piece? (e.g., classical, jazz)

*classical *

Sacred Or Secular:

Not Applicable -

Medium of Performance

Please enter the instruments or voices below.

Instruments:

SUBMIT
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Metadata searches

* SIMSSA DB may be searched using traditional metadata queries:
* Free-text search

* Faceted metadata filters, such as:
e Contributor
 Composer, arranger, author of text, transcriber, etc.
Sacred, secular, etc.

Instruments / voices

Genre / type of work
* e.g. madrigal, motet, etc.
* Etc.
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SIMSSA DB and features (1/3)

* SIMSSA DB may also be searched based on musical content via
features
* jSymbolic 2.2 features, specifically

* [Symbolic has been integrated into the SIMSSA DB

 Whenever a file is uploaded to the SIMSSA DB, features are automatically pre-
extracted and stored

* Users can search the database based on musical content using these
features
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SIMSSA DB and features (2/3)

Chords and Vertical Interval
Features

Dynamics Features

Instrumentation Features

Melodic Interval Features

Musical Texture Features

Pitch Statistics Features

Rhythm Features

Rhythm and Tempo
Features

Instrumentation Features

Melodic Interval Features

Stepwise Motion:

0.4405 - 0.5977

Melodic Thirds:
0.06707 - 0.1097

Melodic Perfect Fourths:

0.0503 - 0.09391

Melodic Tritones:

0-0.003591

Repeated Notes:
0.20506 - 0.30107

Amount of Arpeggiation:

0.2957 - 0.503

Minor Major Melodic Third Ratio:

1.583-5.25

Melodic Pitch Variety:
3.468 - 4.453

Prevalence of Most Common
Melodic Interval:

0.3094 - 0.4175

Most Common Melodic Interval:

0-2

Mean Melodic Interval:

1.62 - 2.308

November 18, 2022.
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SIMSSA DB and features (3/3)

e Can also download complete feature sets directly and use them as
input to statistical analysis and machine learning tools (or analyze
them manually)

* As in the jSybmolic studies referred to earlier

* Feature searches can also be combined with metadata searches
» e.g. retrieve all sacred pieces attributed to Josquin that contain parallel fifths
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Sample query

Search
amor

Genre (Type of Work)

Genre (Style)

Composer
« @7
.

Instrument/Voice

Sacred or Secular

File Format
.

FILTER

9 results for “amor”

11 files match the feature search parameters. Only highlighted files match all
search parameters.

Amore amor quando io speravo
Composer(s): Pisano, Bernardo 14901548 %

Section(s):
o Amore amor quando io speravo

Genres (Type of Work): Madrigal
Genres (Style): Renaissance

Collection(s) of Sources: Florence, Italy, Biblioteca
Nazionale Centrale, MS Magliabechi XIX.164-167

File(s) Holding Complete Musical Work:
o sibelius
o midi
o xml

File(s) Holding an Individual Section:

Hor vedi Amore che giovinetta donna

Composer(s): Pisano, Bernardo 1490--1548 4

Amor se vuoi ch'io torni al giogho anticho

Composer(s): Festa, Sebastiano 14951524 3

Please note that features only apply
to valid MIDI, Music XML and MEI
files, and will exclude file formats
from Sibelius, Finale, etc. For an
explanation of all features, please
consult the jSymbolic Manual.

Chords and Vertical Interval
Features

Dynamics Features

Instrumentation Features

Melodic Interval Features

Musical Texture Features

Average Number of Independent
Voices:

1-3.804

Contrary Motion:

0.1578 - 0.1924 v

Importance of Loudest Voice:

0-1

Maximum Number of Independent
Voices:

1-4

Oblique Motion:
0.5066 - 0.6374
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Highlights of the SIMSSA DB

* Designed to meet the specific needs of scholars wishing to engage in large-
scale computational musicological research

* Emphasis on usability

. Featuge-based search combined with free-text and faceted metadata
searc

* Full sets of auto-extracted feature values can also be downloaded

* Emphasis on research-relevant data structuring (more on this tomorrow)

* Modeling of complex abstract musical relationships
* e.g., relationships between sources and (abstract) works, sections and parts
* e.g., linking different kinds of musical documents

* Provenance chains

e Authority control and cataloguing standards

* Archiving of specific corpora and associated features from specific studies
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Credit to the deserving

* | designed the original data model and provided high-level guidance
to the project
* Along with Julie Cumming

* Emily Hopkins supervised most of the actual development work

* Gustavo Polins Pedro and Yaolong Ju did all of the actual
implementation work

* We also received important insight and suggestions from a variety of
generous contributors
* Especially Ichiro Fujinaga
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Current status

* We are coming out of a two-year development hiatus that followed the
loss of our entire development team during the pandemic lockdowns
* Prior to the pandemic they had completed a prototype interface and were beginning
user testing and consultation with domain experts

* The hope is to recruit a new development team in the near future and take
up where we left off

* Tim de Reuse recently kindly resurrected a limited partial version of the DB
test instance running on Compute Canada for demo and test purposes

* https://db.simssa.ca
* Will briefly demo it at tomorrow’s session
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Thanks for your attention!

cory.mckay@mail.mcgill.ca

I * Social Sciences and Humanities Conseil de recherches en C dl*l
Research Council of Canada sciences humaines du Canada ana
Fonds de recherche
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