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¥ McGill cli R
LinkedMusic: Key Concepts

** Be able to search across various music databases from one website

¢ Universal Music Instrument Lexicon (formerly known as Virtual Instrument
Museum)

“* Create a crowd-sourced website

“* Images and recordings of musical instruments

“* Name of the instrument in the local language

“+ Basically a front-end for displaying and editing musical ins

trument data on

Ld
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¥ McGill

LinkedMusic: Co-Investigators (7)
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¥ McGill

b

LinkedMusic: Collaborators (18)

* Rachelle Chiasson-Taylor
(Library and Archives Canada)

+*» Julia Craig-McFeely
(Oxford University)

¢ Jurgen Diet
(Bavarian State Library)

+*» Simon Dixon
(Queen Mary, University of London)

% Jon Dunn (Indiana University)

L inkedMusic

*» David Lewis
(Goldsmiths, University of London)

*» Jonathan Manton (Yale University)

*» Patrick Savage (Keio University)

+*» David Weigl (University of Music and
Performing Arts Vienna)
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¥ McGill cli R
LinkedMusic: Partners (9)

** Calcul Québec ** University of Oxford
(Julia Craig-McFeely)

¢ Bavarian State Library X
(Jirgen Diet /
Bernhard Lutz)

N/
%

¢ British Library
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¥ McGill cli R
Advisory Board Members

** Barbara Dobbs McKenzie (retired) (RILM: Répertoire
International de Littérature Musicale, Tina Frihauf)

** Perry Roland (University of Virginia)
*** Rob Sanderson (Yale University)

** Xavier Serra (University of Pompeu Fabra)

- _ '8 — - — = & -
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@ McGill cli R
People

% Project Manager “ Lucas March
& Vi-An Tran %* Cole Thierrin
% Liam Pond

“* Yu Chia Kuo

** Postdoctoral Fellows

“* Anna de Bakker

. . ** Undergraduate Student
“* Junjun Cao

) .
T S » Yueqlath.a_mgT
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¥ McGill cli R
Agenda for Today

+** 09:00-09:30 Introductions (Ichiro Fujinaga)

+* 09:30-10:30 Keynote Talk: Sustaining Digital Musicology (Jennifer Bain)
+* 10:30-11:00 Coffee Break

% 11:00-11:15 Cantus Ultimus (Dylan Hillerbrand)

+ 11:15-11:30 Reports from Committees

** 11:30-12:00 Update on the Feast Days Project (Anna de Bakker)

% 12:00-12:30 Overview on building our Data lake (Ichiro Fujinaga)

% 12:30-13:30 Lunch (provided)

*» 13:30-15:00 Update on current projects:

“*» Cantus Database (Lucas March)

“* Liber Usualis (Cole Thierrin)

“* Rodan (Hanwen Zhang)

“* UMIL (Universal Musical Instrument Lexicon) (Kun Fang)

“* Neon (Yinan Zhou)
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¥ McGill cli R
LinkedMusic Project Meeting i
21 October 2023: McGill University, Montreal

DISTRIBUTED DIGITAL MUSIC 11/31
ARCHIVES@LIBRARIES LAB



¥ McGill
LinkedMusic Workshop IV

7 April: Dalhousie University
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LinkedMusic Workshop V

24 June: Lisbon, Portugal

¢ Guest speaker: Ichiro Fujinaga

¢ Participants: Elsa de Luca, (host), Martha Thomae, Alessandra Ignesti,
Craig Sapp, Debra Lacoste, Jennifer Bain, Manuel Pedro Ferreira, Francesco
Orio, Joao Pedro d’Alvarenga, Antoine Pham, Hana Vlhova-Worner
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Lobjectif de notre nouveau partenariat LinkedMusic est de lier des bases de données musicales par des schémas de
métadonnées, des structures d'organisation de linformation stockées dans une base de données. Ce projet contribuera
grandement a amener la recherche de musique en ligne zu méme niveau de sophistication que la recherche da ressources
textuelles, ncus permettant airsi de répondre a des questions fondamentales sur la musique et comment elle interagit avec la

créativite, la société, la culture et I'histore humanes.

Nos objectifs incluent :
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LinkedMusic Committees

¢ Training and Mentorship Committee

Chair: Anna de Bakker

Management Committee «— Advisory Board
Jennifer Bain '
Laurent Pugin l
Hanwen Zha ng Training & Mentorship Equity, Diversity & Knowledge Mcbilizaticn
Committee Inclusion Committee Committee
¢ Equity, Diversity, and Inclusion Committee l " '
Chair: Julie Cumming ¥ _
Postdocs & Co-Applicants & Partners

Houman Behzadi Students Collaborators
Robin Desmeules .

Lucas March

* Knowledge Mobilization Committee T - i —
Linked Uata Virtual misirdiment
Conversion Museum

Debra Lacoste

Susan Weiss

Julia Craig-McFeely

Kyrie Bouressa

s Committees will meet at least twice yearly
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¥ McGill cli R
Goals of LinkedMusic

** Make musical information accessible to
more people in the world

s Make musical gueries available in

—
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¥ McGill cli R
Initial 14 Databases

1. SIMSSA DB 9. DTL1000 (Dig That Lick)
2. Cantus Ultimus 10. MusicBrainz

3. Cantus Database 11. AcousticBrainz

4. DIAMM 12. CritiqueBrainz

5.

RISM 13. ListenBrainz

—
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%= Cantus Ultimus and
[inkedMusiC

Dylan Hillerbrand
Digital Distributed Music Archives and Libraries Lab
McGill University

LinkedMusic Project Meeting — 26 October 2024



Background

* Developed as part of Single Interface for Music Score Searching and
Analysis (SIMSSA) project

« An end-to-end optical music recognition (OMR) system for chant manuscripts

« Cantus Ultimus provides user interface to the results of OMR process

* Proof of concept web application for browsing and searching digitized and OMR-ed
manuscripts

Cantus Ultimus & LinkedMusic — LinkedMusic Project Meeting
— 26 October 2024
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Chant metadata from Cantus Database

Images from host institutions

MEI results of OMR process

E Cantus Ultimus

Cantus Ultimus & LinkedMusic — LinkedMusic Project Meeting
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Cantus Ultimus (v3.2-0.12.1) » Salzinnes, CDN-Hsmu M2149.L.4 Manuscripts  About  Activites ~ Team  Search  Admin Page
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Cantus Ultimus Today

« 13 manuscripts (~43,000 chants)

« 2 OMR-ed manuscripts

« Halifax (Canada), St. Mary’s University — Patrick Power Library (CDN-Hsmu)
M2149.L4 (“Salzinnes Antiphonal”)

» Einsiedeln, Kloster Einsiedeln — Musikbibliothek (CH-E) 611

1 virtual reconstruction
« Lambach Abbey, Gottschalk Antiphoner



Cantus Ultimus Today

* Web application (cantus.simssa.ca)

* Debut as a “digital manuscript” kiosk

« “Centuries of Silence” exhibit at Musée des Arts anciens, Namur,
Belgium



Cantus Ultimus & LinkedMusic

* Return of OMR-powered search
« Simplifying the Cantus Ultimus — Cantus Database connection
* Linking MEI-encoded images with Cantus Database metadata



OMR Search

 Old version of Cantus Ultimus had OMR search...what
happened?
* New images
 MEI has errors
 MEI grew up (version 5 released)

 Proofread MEI now available:

 Salzinnes Antiphonal (CDN-Hsmu M2149.L4) MEI completed +
proofread

* Einsiedeln 611 (CH-E 611) completed



Benefits of MEI-powered search

* Previous pitch search powered by volpiano

 MEI contains:
* Directly connected text and pitches

* Notation information

« Encodes attributes of neumes and neume component shapes (for example,
puncta and virga)

 Clef position
 Location in the image
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Cantus Ultimus as a frontend to Cantus
Database

 Legacy proof of concept designed for a single import of a
portion of Cantus Database. Cantus Ultimus misses out on:

* Improvement in Cantus Database, like new fields
* Thousands of records created or edited in the past year

« Cantus Ultimus as:
* Repository of MEI
* Record the link between images and folios
« Search engine



Cantus Ultimus as a frontend to Cantus
Database

« Simplify (or remove?) the Cantus Ultimus database
 Improve storage of MEI

 Index data directly from Cantus Database
« Requires new developments on Cantus Database



Linking MEI and Chant Metadata

 MEI search and chant metadata search are siloed
 MEI encodes the contents of a page, system, and syllable
« Chant metadata (in Cantus Database) has information on the chant

13

« “Show me staff where the word ‘caeli’ exists in a chant for
Advent and Is sung on a up-down contoured neume (torculus)
followed by a two-note repeated neume (distropha)?”




Thank you

Dylan Hillerbrand
dylan.hillerbrand@ mail.mcgill.ca



Update on Feast Days Project

or: “Encoding Time Matters”™

Anna de Bakker, LinkedMusic Project Meeting, 26 October 2024



the general idea:

assoclating music with a recurring point in time

-In Cantus Database these are called "Feasts”
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the general idea:

assoclating music with a recurring point in time

-In Cantus Database these are called "Feasts”

Chants

Praecursor domini*

Cantus ID: 007420 (Visit record

Feast: Joannis Baptistae

Office: First Vespers

Genre: Responsory

Mode: 8

Full Text

Praecursor domini*




the general idea:

assoclating music with a recurring point in time

-In Cantus Database these are called "Feasts”
-controlled vocabulary allows comparison across sources

| s = . A
o L= » .
Lo A Lepanfifmambufoabar addonmynum ur cam enporer de d[*l N s .
P i g ot L f paTs ""':'f';"” 2L . & Cantus ID: 006267 (Visit record in Cantus Database)

‘0"4 Q' s 9
Salmu cevaba menbra domabar dmmgnmnbul’r.romb.uf lin: r'...i\gprurm.:f‘f}uri.,

‘4 +“_ —
et

Gm—
~

A Adsuabie Flls ns-all aud pulches Magn &

: > v\»,‘\' - S— + ’ ]
R 1. ¢ L
= 7 o \0) m— R S 'ri"!"?"a; e s "‘o‘ﬂ,’u f

" I'D

-

t:\‘* %‘?z \ | A i,'-f anT lb‘v.s;n KGAKIS cecit YIN GOIMKCOeR pr Genre: Responsory
b B2 U PR 0 B | Ppe— i Mode: 8
G ORARN BT N B S 0 QR 1) fr k| ST ode:
L "1
e p fu ofolidonat no decana bar dr cent fray zinnn'}"";n"':irr N % por
RiS TH - S & ‘0 y % . 12 s £
A L S B T T T M L | e b = :
_ 5.1 ‘ Full Text

uf me uminmaAacalarnim UL Bon con fun darvhiduamfac ;maduamf

~€- - - : - ofe,
- .ﬂnﬁ‘.ﬂp’ = 4 =T Jo.oﬂ Ar " -ﬂ o-’o‘p

Cantantibus organis Caecilia virgo in corde suo soli domino decantabat dicens fiat domine

cor meum et COorpus meum immaculatum ut non confundar
yaumif orand conimenaab s doming 1o ume Gar. 1iar.

R LIk 1 E —t; 2 : o At 34V il
L ’?*’Trw“%m IR T e— weu

A F : I B8 |
B beata corilia Queduoof fraaordd con uer atin afma  ceunmrindicom $

E "f‘!I.!,'ii"" > ]‘TJ- .JT 10 'r"‘r =" N Wy W,
- gt ' - yafe 4§ 9 e I S e | i o Ty i R  ————
1] o GO | W55 S ARP % | A AR, 353 [ (R A i e R X L e e A T AT
Tl !“'"if' un ¥ 1 : 5:1 ' : fav ) s
pira u! mun; o R ey auan angroico de mont Ty Lo
-.C;s"j | B e, Ml | DS s"rv LI 1 ~ CANTAN- TI- BUS OR-GA- NIS CE- CI Li- A IR GO IN COR
' ’ ‘.‘ﬁo. - "c’fr

. Y . - ’



Music for saints’s days: not just chant...

JOHANN SEBASTIAN BACH
(1685-1750)

- T TN v L, - P - a o A &, e ~ I d— - 5 <

S B . T 9‘@ T 5 ez D -~ -~
wANIATES FOUR LA SAINE A -%:,--,>-’;~- i I E DR e
- :——_\ -?‘-I ,—— - :_-v\: ;.n‘..,--.-\ — "\T‘?‘“ér“ :p”' ﬁ tvl.- e~ o A=, ,,..3 :-::‘;' ‘b: ;...,‘ o C:: -
AN IATAS UM HE FEAST OF ST JOM \\u FHE BAP

1::12 FREUE DICH, ERLOSTE SCHAR, BWV 30 34.07
pour soprano, alto, ténor, basse, 2 traversieres, 2 hautbois et hautbois d‘amour,
cordes et basse continue (Leipzig, 1737-1742)

13::19 CHRIST UNSER HERR ZUM JORDAN KAM, BWV 7 2315
pour soprano, alto, tenor, basse, 2 hautbois d‘amour, cordes et basse continue
(Leipzig, 24 juin 1724)

20::24 THR MIENSCHEN, RUHMET GOTTES LIEBE, BWV 167 1604
pour soprano, alto, ténor, basse, hautbois, hautbois da caccia, cordes el basse continue
(Leipzig, 24 juin 1723)

FESTIVAL
Oﬂ rea' Edition Eulenburg
aroque SACD Surround » SACD Stereo » CD Ste No. 1062
ATMA musicaction e
www.atmaclassique.com Canadi Québece

PURCELL

ODE FOR ST CECILIA’S DAY 16383

Welcome to all tho pleasures

sttt Rt a i n el

A0V
Y.
Y.
ool
A0
e aad
A0V
A%
Ay
I...
Y
AV
Y.
A9
sl
aad
AV
e sod
A
Y.
A0V
Y.
o
AV
A0V
A0y
A0V
Y.
A9
R aad
A9
A9
AL
A
e aad
Ay
AV
AV
Ve 2 o A

RRERGRHRS sy

ALEXANDERS FEAsT:

ORK, “FTHWHEL

POWER of MUSIGC,

A N

O D E.

Wrote in Honour of

S¢e. C E G I L 148
By Mrr. D RY D E M.

As performed by the

CASTLE=-SOCIETY

AX

HABERDASHERS-H AL L.

Set to Mufic by Mr. HANDE L.

- ———

LONDO N:%§
Printed in the YEar 176o0.

U



Saints on the calendar: not just in churches...

‘maredi Jour S.Pierre. Nichil.” =Tuesday, Feast of Saint Peter (June 29)

‘Juedi |. apres la s.pierre.” =Thursday, Day after Feast of Saint Peter (June 30)

"1 i ' 2t a rs
=l 1Y .3
Legal text (arrests and summons in = f Mg o S =
Paris, June 1295 (?) 5 o 237 (=t KA Poensems s | . T O s

A = {_' ’

6 https://fragmentarium.ms/iew/page/F-mcnm/S111/48771/0
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types of feasts in Cantus Database

-Sanctorale (~900 items)
-Temporale (~400 items)

-Everything else (~300 items)
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types of feasts in Cantus Database

-Sanctorale (~900 items)

-feasts commemorating a holy figure
(saint)

-usually on the anniversary of their
death

e.g. St. Piatus: October 1 (ca. 286 CE?)

10
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types of feasts in Cantus Database

-Temporale (~400 items) f/% & TWTa 0Te L o7 e (Ui p DI
([ | [F——— _ . Umq

, !}nuu
lﬁ)»ﬂﬁ’l ns‘prp

feasts whose date is T G e ™ RN | L T LY \
calculated by reference to ‘ j“ fi D OICNOLIS (s 1
Christmas or Easter Al KUL LSO By ‘

LR
[T

" / I s El\.l - ‘J ”:;& \
70 | 74 10 llO u~mr1r*mrg1
-usually a day of the week + [/l £ S e | L T T
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reference point N L —_—— _




types of feasts in Cantus Database

Ordo quando rex cum exercitu ad prelium
egreditur

Ordo quando sal ante altare ponitur antequam
exorcizetur

Ordo super eum qui barbam tangere cupit

Ordo super sepulcrum quando clamore
proclamatur

-Everything else (~300 items)

Rite when the king goes out to battle with his army

Rite when the salt is placed before the altar for its exorcism

Rite for him who desires to anoint his beard

Rite over the sepulchre when the clamor is proclaimed

XE ) EXE X ¥ - X R
-] i &P&ﬁ WY,
N KR R\ XK 1 B
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types of feasts in Cantus Database

-Sanctorale (~900 items)

-Temporale (~400 items)

Everything eise(~300#ems) .
Often describing a ritual action or
category, not a date

13



Fourth Sunday of Easter (qs256289)

fourth Sunday of the Easter season, being the day that occurs three weeks after the Christian celebration of Easter
Third Sunday after Easter | Good Shepherd Sunday | Fourth Sunday of Eastertide | Jubilate

« In more languages

Configure
Lar‘lg Uage Label

English Fourth Sunday of Easter

French
Chinese

C-antonese

All entered languages

Statements
subclass of ® Sunday
~ 0 references
part of E Sundays of Easter
follows
followed by

Description

fourth Sunday of the Easter season, being the
day that occurs three weeks after the Christian
celebration of Easter

Misericordia

Fifth Sunday of Easter.

Also known as

Third Sunday after Easter
Good Shepherd Sunday
Fourth Sunday of Eastertide
Jubilate

F edit

4+ add reference

4+ add value

F edi

F edit

Temporale:
partially extant on
Wikidata already



feast day

named after

followed |:|:!.I'

commemorates

; o o & mod b g
- Easter + 39 days I{:D

Potential issues

item-requires-statement constraint Help Discuss

An entity with feast day should also have a statement
canonization status.

subject type constraint Help Discuss

Entities using the feast day property should be instances of
one of the following classes (or of one of their subclasses),
but Feast of the Ascension currently isn't:

« human

« group of humans

« fitle of Mary

* human whose existence Is disputed

legendary figure
attributes of God in Christianity
Bible story

pericope

Ascension of Jesus

* 0 references

Temporale:
partially extant on
Wikidata already

...though not always without issues...



types of feasts in Cantus Database

-Evenything-else(~300-tems)

The problem is now easier...right?

16



What does WikiData have already?

I I Property Discussion

WIKIDATA feast day (ps4y)

saint's principal feast day

“feast day” property—but this applies to people.
not points in time

17



What does WikiData have already?

Michael Day (q2048437)

-surprising number of “Slavic folk holiday”

, In more languages -some national holidays

Statements -no link to the saints

instance of “ holiday

+ 0 references

Saint David's Day (Q2454744)

cultural and religious holiday celebrated on 1 March

s Slavic folk holiday
St. David's Day | St David's Day | Feast of Saint David of Wales

» 0 references
» In more languages

Statements

instance of ® holiday
® Slavic folk calendar
~ 0 references

+ 0 references

18
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What does WikiData have already?

| | Feast of St. Anthony (Boston) (s439541)
-particular local practices...

Festival in Boston, Massachusetts, United States

-not always with date or saint linked

» In more languages

Feast of St. Anthony of Padua in Palmi (3743962)

Statements

instance of é religious and cultural festive day
» In more languages . O references
Statements
instance of é religious and cultural festive day

dedicated to é

. 0 references Anthony of Padua P

» 0 references

processional parade

D

("made of'= wood

+ 0 references

"height” = 170 cm tall)



Saint Cecllia: the trial entry

https://www.wikidata.org/wiki/Q118849459

“Day In year for periodic occurrence” 22 November

“‘Commemorates’/ Named after’ Saint Cecilia
“Instance of”

holiday, Christian holy day, religious and
cultural festive day

Reference statements as applicable

20



Saint Cecilia: the trial entry

‘ -~

-Can now be used to talk about music!

Welcome to all the pleasures

Composition by Henry Purcell

created for Feast of Saint Cecilia

» 0 references



complications

-some saints have multiple associated feasts!

-sometimes commemorate life
events, e.g. "day they became a
bishop”

-sometimes commemorate events after death!

Remigius: re-buried in the abbey
church of Saint-Remy, Reims

1 October 1099

22




complications

-some saints have multiple associated feasts!

-sometimes commemorate life
events, e.g. "day they became a
bishop”

-sometimes commemorate events after death!

-sometimes feasts have multiple associated saints
-sometimes the feast defines a period around it

-e.g. "Sunday after the feast of Remigius”

23



the breakdown

of ~900 “saints’ days” in Cantus Database:

-55 commemorate “life events”
-90 commemorate “after death events”
-102 commemorate groups of saints

-163 are part of a mini-holiday season

this leaves ~500 “simple” saints days

24



Reconciling the “simple” saints

¥ Name ¥ English description ¥ CantusF ¥ commemorates ¥ CantusFeastCode

Aureae Aurea, Abbess in Paris 14100410

Saint Aurea of Paris 14100410

Aureae Ostiensis Aurea (Chryse) of Ostia 14082430 Choose new match
Aureliae Aurelia, Virgin (4th 14101510 Aurea of Ostia 14082430
Argentoratensis century) Choose new match

Austremoni Austremonius 14110160
(Stremoine), Bishop,
Martyr, Apostle of

Aurelia of 14101510
Strasbourg

Auvergne
Choose new match
Aviti Avitus, Abbot and 14061720 .
Confessor, born at Austromoine 14110160
Aurillac Choose new match
Baboleni Babolenus, Abbot 14062610 _ _
Avit du Perigord 14061720
Choose new match
Babylae Babylas, Martyr, 12th 14012420 Babolein 14062610
Bishop of Antioch Choose new match
Babylae Babylas, Bishop of 14103020 Babylas of Antioch 14012420
Pampilonensis Pamplona

Choose new match



Reconciling the “simple” saints

-found all but 15 saints (eventually)

-8 of these were incompletely defined in Cantus

26



Reconciling the “simple” saints

¥ commemorates ¥ CantusFeastCode _
Feast of Saint Aurea

Choose new match

Saint Aurea of Paris 14100410

Choose new match

Aurea of Ostia 14082430

Choose new match

Feast of Saint Aurea (Chryse) of
Ostia

Choose new match

Feast of Saint Aurelia
Aurelia of 14101510 Saints could Choose new match

Strasbourg now be made

Choose new match INto feasts! Feast of Saint Austremonius
Austromoine 14110160 (Stremoine)

Choose new match Choose new match

Feast of Saint Avitus

Choose new match

Avit du Perigord 14061720

Choose new match

Babolein 14062610

Choose new match

Babylas of Antioch 14012420 Feast of Saint Babylas

Choose new match Choose new match

Feast of Saint Babolenus

Choose new match




Reconciling the “simple” saints

¥ commemorates ¥ CantusFeastCode

Feast of Saint Aures
1w match

14100410 Feast of Saint Aurea (Chryse) of

Dstia

Saint Aurea of Paris

Choose new match

Aurea of Ostia 14082430

Choose new match Feast of Saint Aurelia

8% IMatch

- Saints could
Aurelia of 14101510 h d Feast of Saint Austremonius
Strasbourg Nnow DE Mmade (Stremoine)

Choose new match INnto feasts! ‘haase new mateh
Austromoine 14110160

Choose new match

Feast of Saint Avitus
e match

Feast of Saint Babolenus

Avit du Perigord 14061720 ongoing: hoose new match
Feast of Saint Babylas

Babolein 14062610 -secondary hoose new match
Choose new match feasts related to Feast of Saint Babylas

Babylas of Antioch 14012420 one saint or swmateh
Choose new match saints’ day Feast of Saint Balbina

188 IMERN

Choose new match




last to be solved: multiple saints

Sergius and Bacchus (©i40013)

Homan martyrs and early Christian saints

F In more languages

Statements

4l [k

iInstance of duo

* () references




last to be solved: multiple saints

ot AP Uletos nos &8 con October 1: Saint Remigius
oot . };“Oi‘tnb

30



last to be solved: multiple saints

omu A Liatos nes Seoon October 1: Feast of Saint Remigius
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..and Saint Germanus...



last to be solved: multiple saints

October 1: Feast of Saint Remigius

...sometimes “Germanus
AND Remigius’
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last to be solved: multiple saints

October 1: Feast of Saint Remigius

...Vedastus
might be there
too...
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last to be solved: multiple saints

..and don't forget Piatus!




last to be solved: multiple saints

October 1: Feast of Saint Remigius
and Germanus, Vedastus, Piatus, and others...

Should every combination be a different QID?

35



last to be solved: multiple saints

October 1: Feast of Saint Remigius
and Germanus, Vedastus, Piatus, and others...

Should every combination be a different QID?

Let f be a function Feast Day. Let S denote the set of Saints.
For s1,s5 €S, is f(s1 4+ s2) = f(s1) + f(s2)?

Proof. Suppose s; = Remzigius...

36



summary:

of ~900 “saints days” in Cantus Database:

~500 “simple” saints days now on WikiData

-work In progress on days defined by saints days (e.g. day
before/Sunday after)

-solution will be similar for the ~500 Temporale feasts as
well

-to do: secondary feasts (~145 items)

-to do: groups of saints (~100 items)

37



¥ McGill cli R
“Lazy Searching”

¢ Lazy Learning vs Greedy Learning

“» Lazy learning: k-nearest neighbour

“* Greedy learning: artificial neural networks

¢ Harvesting vs Federated Search

<+ Harvesting search: Google

~ Harvested data is indexed

Dalhousie 2024 Fujinaga DDMAL  Arcrives s sraries Las 19731



¥ McGill cli R
Current Basic Process

** Combine various sources and dump them into our
LinkedMusic Data Lake: OpenlLink Virtuoso

*** Reconcile schema (properties) and vocabularies to
‘Wikidata using OpenRefine

o

[inkedMUusic Dalhousie 2024 Fujinaga ~ DDIMAL ReEEIDREIIEC 20731



LinkedMusic Overall Process: Virtuoso Version

Different Music Databases (14) with
incompatible metadata schemas

Export to simple formats (CSV) but
in the original metadata schemas

—~ @ [l

OpenRefine WIKIDATA

T

Universal Music Instrument Lexicon

Search for All Types of Music Information from | (UMIL)
SESEMMI website (provides vocabulary to Wikidata)

SESEMMI: Search Engine System to Enhance Music Metadata Interoperability

Once an item is found, the user is guided to the original database for detailed viewing



¥ McGill cli R
Who can speak English?

Compared to websites

5o, © English

17% 149% “ Russian

~ © Spanish

m French

- English 4% * German
Others B Japanese

LinkedMusic 2024 Project Meeting DIDMAL  ARchives ggj;‘gmgﬂgg'c 22 /47



¥ McGill cli R
UMIL (Universal Musical Instrument Lexicon)

Formerly known as VIM (Virtual Instrument Museum)

*** Name of musical instruments may be needed for query

¢ Music instrument names varies across languages and
cultures

** A way to translate musical instrument names in as many

Ei—r’-‘lk(_}(_‘j N ;]‘(_ LinkedMusic 2024 Project Meeting DIDMAL  ARchives g;j;'g;ﬁgﬂgg'c 23 /47



. Web page language

Hornbostel-Sachs INSTRUMENT LIST | English = L as
Classification
1 - Idiophones 43 = l
2 - Membranophones 9 | SR
3 - Chordophones 61
4 - Aerophones 61
5 - Electrophones 4
Unclassified 84 e
More facet search coming... Tambourine Triangle Zill Whistle

\_

Vibraphone Theremin Snare Drum

Tabla Transposing Pan Flute Marimba
Instrument

LinkedMusic LinkedMusic 2024 Project Meeting  DDMAL BrZHe o ots oa " 24/47




¥ McGill cli R
Overview of technologies used in LinkedMusic

** Linked Data
** Semantic Web
*** Ontologies

- < RDF

DISTRIBUTED DIGITAL MUSIC
mleL ARCHIVESégLIBRARIES LAB 25/47



¥ McGill cli R
A new task for LinkedMusic Project

*** Improve the quality of musical information in Wikidata

N/

“* Provide interfaces for editing, e.g., UMIL, Saints’ Days

N/

“* Provide visualization interfaces to identify missing or
erroneous data (e.g., “Transposing Instrument”)

DISTRIBUTED DIGITAL MUSIC
ARCHIVES@LIBRARIES LAB 26/47



¥ McGill cli R
Current Basic Process of Making

LinkedMusic Data Lake

** Combine various data sources and dump them into our
LinkedMusic Data Lake

oo - DAR()

: [
“ﬁ t‘.“ a ‘;.- W a

DISTRIBUTED DIGITAL MUSIC
ARCHIVES@LIBRARIES LAB 27147



¥ McGill cli R
NLQ2SPARQL

*»* Natural Language Query to SPARQL query conversion

DISTRIBUTED DIGITAL MUSIC
m ARCHIVESéyLIBRARIES LAB 28/47



¥ McGill cli R
How to Train Your Computer

** Ground up

** Fine Tuning

DISTRIBUTED DIGITAL MUSIC
mleL ARCHIVESégLIBRARIES LAB 29 /47



How to Train Your Computer

A Brief History of Machine Learning

(Google Books Ngram Viewer

Deep learning

random forest

support vector machines

//\

e ——

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

DISTRIBUTED DIGITAL MUSIC 30/47
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On November 30, 2022
OpenAl announces ChatGPT !

@ OpenAl Research Producrs Safety Company Q

Andrew Hankinson <andrew.hankinson@rism.digital> /5 andrew § ‘December 8, 2022 & 5:06 AM
Whoa. N ——

&

To: Ichiro Fujinaga <ichiro.fujinaga@mcgill.ca>,
Cc: Laurent Pugin <laurent.pugin@rism.digital>

Hi Ich, Laurent,

Further to the question of LinkedMusic and doing user interfaces for finding music materials...

Have you seen ChatGPT? It's incredibly coal.

We've trained a modeal called ChatGPT which interacts in a conversational
way. The dialogue format makes it possible for ChatGPT to answer

followup questions, admit its mistakes, challenge incorrect premises, and
reject inappropriate requests.

I:iﬂk@dMUSiE LinkedMusic 2024 Project Meeting DDMAL  RRchnes L%E,LEELSTXE'C 31 /47



¥ McGill cli R
What is ChatGPT?

** ChatGPT is a type of Large Language Model (LLM)

l—
K p e . i - ~ —

DISTRIBUTED DIGITAL MUSIC
m ARCHIVESéyLIBRARIES LAB 32/47



¥ McGill cli R
What is a Large Language Model (LLM)?

** A type of artificial neural networks called transformers

*» Initially trained for language understanding using deep
learning techniques

** LLMs are pre-trained on massive datasets: text, images,
music

-

LinkedMusic LinkedMusic 2024 Project Meeting  DIDIMAL  arcrives e, Leraries tap 33 /47



¥ McGill cli R
History of Large Language Models (LLM)

2017 | Transformer paper ||2023-02 LLaI\J!A

2018 BERT 2023-03T Claude
2019 15 2023-07FA_LaMA 2 | Claude 2
24020 2024-03 3 Claude 3

2021|  LaMDA | 2024-04| LLaMA 3
2022

2023
2024 2024-07

2024-09

2024-06

LinkedMusic LinkedMusic 2024 Project Meeting  DIDIMAL  arcrives e, Lpraries tap 34747



¥ McGill

S

Issues in training an LLM

% Size

“* Training data

N/

<+ Model size
% Time

“+ Training

time

ChatGPT 175B | 34 days | $4.6M

LLaMA 3 |8B/70B| 3/21 Days

LLaMA 3.1 405B 2 Months

GPT-4

Gemini

LinkedMusic 2024 Project Meeting DIDMAL  ARchives g;j;'g_lﬁgﬂgg'c 35/47



¥ McGill cli R
How to Train Your Computer

Q:Q r:v'r\l |nf~l 11V

e | W W11 1A VIP

** Fine Tuning

DISTRIBUTED DIGITAL MUSIC
mleL ARCHIVESégLIBRARIES LAB 36/47



¥ McGill cli R
How to Train Your Computer:

Fine-tuning

** A type of transfer learning

<+ Start with a pre-trained model

<+ Retrain with new dataset by adjusting parameters

DISTRIBUTED DIGITAL MUSIC
ARCHIVES@LIBRARIES LAB 37/47



¥ McGill cli R
How to Train Your Computer

Q:Q r:v'r\l |nf~l 11V

e | W W11 1A VIP

Q’Q E:nr\ TI IV\:V\I'T

‘ 1 W1 D

DISTRIBUTED DIGITAL MUSIC
mleL ARCHIVESégLIBRARIES LAB 38/47



¥ McGill cli R
How to Train Your Computer:

In-Context Learning

** Prompt engineering
** Provide the context before the prompt

I’'m preparing a slide presentation for academics.
Please make some slides for explaining In-Context Learning.

% No training necessary! @

< Has no memory, however ® “|n-Context Education”

LinkedMusic 2024 Project Meeting DIDMAL  ARchives ggj;'g,;ﬁgﬂgg'c 39/47



¥ McGill cli R
How to Train Your Computer

Q:Q r:v'r\l |nf~l 11V

e | W W11 1A VIP

Q’Q E:nr\ TI IV\:V\I'T

‘ 1 W1 D

DISTRIBUTED DIGITAL MUSIC
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¥ McGill cli R
How to Train Your Computer:

RAG (Retrieval Augmented Generation)

¢ Combine dynamic search with LLM

** Documents or other data, including databases, are
retrieved then used as an additional context for LLM
prompt

< User preferences can also be retrieved for personalized

o

DISTRIBUTED DIGITAL MUSIC 4\ /47
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¥ McGill cli R
LLMs and LinkedMusic

*** LLM (ChatGPT) is used for NLQ2PARQL with in-context
learning

N/

“+ Demo by Junjun Cao

DISTRIBUTED DIGITAL MUSIC
ARCHIVES@LIBRARIES LAB 42147



¥ McGill cli R
Comparing queries: Google vs SPARQL

** Google: “17th-century German composers who died in London”
*» SPARQL: “17th-century German composers who died in London”

*** ChatGPT3: 17th-century German composers who died in London

** ChatGPT: “Generate SPARQL for Wikidata: 17th-century German
composers who died in London”

ft* With Handel: Wikidata (2023-10-21)

-
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Screenshot 2024-10-01
Claude 3.5 Sonnet

Claude O 17th-Century German Composers in London v T

° * 17th-century German composcers who diec in London
(f‘

Here are some notable 17th-century German composers who died in London:
1. Johann Christoph Pepusch (1667-1752)
* Born in Berlin, died in London
* Known for arranging music for The Beggar's Opera
2. George Frideric Handcl (1685-1739)
* Born in Halle, died in London
* One of the most famous Baroque composers
* Wrote many operas, oratorios including Messiah
3. Johann Christian Bach (1735-1782)
* Bornin Leipzig, died in London

* Youngest son of Johann Sebastian Bach

* Known asthe "London Bach"

Reply to Claude...

Claude 3.5 Sonnet
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Cantus Database

LinkedMusic Project Meeting —2024/10/26

Debra Lacoste, Jennifer Bain, Ichiro Fujinaga, Anna de Bakker, Andrew Hankinson, Dylan Hillerbrand, Lucas March
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Overview

* Ansible migration —

* RISM é_”

* Problem description and goals —

* Model changes
e Institutions and Source identification
* Display changes

e Future work

2024-10-26
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Ansible

* Deployment of CantusDB servers are managed by
ansible.

* Allows control of the state of VM’s hosting CDB
(“managed nodes”) from local machine (“control

node”) according to instructions contained in
“playbooks”.

* Allows you to easily replicate the state of VMs.

2024-10-26

ANSIBLE



What is RISM?

* RISM (Répertoire International des
Sources Musicales): Global
organization documenting musical
sources

* Purpose: Catalogs what musical
sources exist and where they’re
located

* Assigns an abbreviation, called a
library siglum, to institutions
worldwide that hold musical sources

2024-10-26



Goals

1. Standardize identification fields for clear distinctions among
siglum, title, and shelfmark

2. Align with RISM standards for compatibility and future
Integration with external catalogs

3. Improve database model structure
4. Improve user experience with better filtering and sorting

2024-10-26



Old Source Naming Structure

Title: Composed of the city, archive, and shelfmark
Siglum: A combination of the institution’s siglum and shelfmark

RismSiglum: Points to a separate RismSiglum model, which is

iIntended to represent the institutional siglum (often referred to as
the “RISM” siglum)

2024-10-26



Old Source Naming Structure

* Problems:

* The RISM sigla used in both the source's siglum and the RismSiglum field
are often inaccurate.

* The fields siglum, RismSiglum, and title can be modified independently,
leading to inconsistencies.

* Thereis no linkage between sources in CantusDB and external catalogs
(e.g., RISM, the institution's own record).

2024-10-26



New Source Naming Structure

* Getrid of the RismSiglum table and associated fields -- they are not
accurate

* Create an Institution model that contains information (name, siglum,
city) on the institutions that hold our sources

e Create an Institutionldentifier model that contains various ID's for the

same institution.
* There might be multiple records in Instititution Identifier model that point to the

Bodleian (e.g., both BNF cb11930727f and RISM institutions/30001627
 Create a Sourceldentifier model: same as Institutionldentifier but at

the source-level.
* Sothat sources can be searched by old identifiers (e.g., “CDN-WatON D-0uhiz”)

2024-10-26


https://catalogue.bnf.fr/ark:/12148/cb11930727f
https://rism.online/institutions/30001627

Institution Model

* Where (RISM) siglum and institution name are now found

* Source identifier (shelfmark) replaces the former title and siglum

fields on the Source model

NAME 2

State Library of
Victoria

State Library New
South Wales

University of Sydney -
Fisher Library - Rare
Books & Special
Collections

Universitatsbibliothek
Augustiner-
Chorherrenstift -
Bibliothek
Benediktiner-Stift

Kremsmiinster -
Musikarchiv

2024-10-26

RISM SIGLUM

AUS-Msl|

AUS-Ss|

AUS-Sfl

A-Gu

A-KN

A-KR

CITY

Melbourne

Sydney

Sydney

Graz

Klosterneuburg

Kremsmiinster

COUNTRY 1

Australia

Australia

Australia

Austria

Austria

Austria

IS PRIVATE COLLECTOR

(x]

(x]

IS PRIVATE COLLE(

©

©

McGill University - Rare Books and Special Collections -
Manuscript Collection (CDN-MIr)

Montréal, Canada

@ in RISM Online View this i@

Cantus Database

Sources

MS Medieval 0092

MS Medieval 0215

MS Medieval 0239 early layer ("0239 early layer")
MS Medieval 0212

MS Medieval 0211

10



Institution ldentifier

e |D’s for various occurrences of the same institution in different
libraries

Change institution identifier

wkp:Q62535993

Identifier:
RISM Online

VIAF
Identifier type: v Wikidata
GND (Gemeinsame Normdatei)

o Bibliotheque national de France + Rare Books and Special Collections - Manuscript Collection (CDN-Mir)
Institution: .
Library of Congress

Digital Image Archive of Medieval Music
Created by:

Last updated by:

Date created: Oct. 24, 2024, 8:42 p.m.

The date this entry was created

Date updated: Oct. 24, 2024, 8:42 p.m.

The date this entry was updated

2024-10-26



Chant Project

* Chants can be tagged with the
Project if their inventories are
collected as part of a particular
project or initiative.

* Allows for the collection of
project-specific chant data.

* Enables filtering by project
during search.

2024-10-26

Q

Action; | --——=----

PROJECT
Benedicamus Domino

Clavis Sequentiarum

2 projects

v| Go 0 of2selected

Search

{2



Printed Books vs. Manuscripts

* Confusion between the holding institution and the publisher for
printed books.

* Add afield (checkbox or dropdown) to identify whether a source is
a printed book or a manuscript.

* Rename “institution” to “holding institution” in the display to
clarify the source location. Complete Source/Fragment.

Complete source

ance

Manuscript/Printed:

+ Manuscript

Printed

2024-10-26 1541") 15



Source model changes

* New fields:

 source_completeness (replaces full_source
boolean):
« Complete source
* Fragment
* Reconstruction

 production_method (notes whether a source is
manuscript or printed)

* name (A colloquial or commonly-used name for the
source)

* Shelfmark is now a required field and gets a
default value of “[No Shelfmark].”

* Heading / short heading property is a “Cantus
Siglum” to display source information

2024-10-26

Create Sour

t/
Holding Institution:

Halifax (Canada), St. Mary's Universi...x

Rame: Segments:
CANTUS Database
[No Shelfmark]
Bower Sequence Database
Primary Cantus Database identifier for A colloquial or commonly-used name for,

the source (e.g. library shelfmark, DA e source

Provenance (origin { history):

If the origin is unknown, select a location
where the source was used later in its
lifetime and provide details in the
"Provenance notes" field.

Provenance notes:

omplete SourcefFragment:
Complete source s
More exact indication of the provenance
(if necessary)
Century: Manuscript/Printed:
Manuscript s
Date: Cursus:

Date of the source, if known (e.g. "1541")



Private Collections / Virtual Reconstrucitons

* We don’t assign RISM sigla to privately owned fragments.

* |Institution model has new fields that identify private collections
and collectors.
* is_private_collection
* is_private_collector

* Don’t assign RISM sigla to virtual reconstructions; instead, refer
to the reconstructed versions in the individual source
descriptions.

2024-10-26 5



Source Naming

* Heading / short heading property is a
“Cantus Siglum” to display source
information

* City 2 holdisnt.name = shelfmark

* If no holding institution: “Cantus” -
shelfmark

* Adds “(fragment)” to display when “is
a fragment” is checked in the
taxonomy

* Adds “name” for colloquial or
commonly used names

* Short Heading uses siglum

2024-10-26

Heading

l

London (ON), University of Western Ontario - Archives and
Research Collections Centre (ARCC), M2150 (fragment)

View | Edit

Cantus Siglum
CDN-Lu M2150 (fragment) <

Short heading

Holding Institution
London (ON}), University of Western Ontario - Archives and Research Collections Centre (ARCC)
(CDN-Lu)

Manuscript/Printed
Manuscript

Summary

Sixteenth-century "mutilated” antiphoner, possibly from the Burgos monastery, Spain. Square
notation on five-line black staves. Secular cursus. 97 extant folios. Nineteen lacunae.(Imperfect:
folios 1-26, 32-36, 40-41, 45-486, 63, 67-68, 86, 89, 93-108, 116-117, 130-131, 136, 138-139, 148,
154-162, 170-171, 174, 181-192? wanting.) 55.6 x 38.7 cm.

16



Source List

 Add “Country” and “City + Holding Institution” columns

 Columns for “country”, “city + institution”, and “source” are now
sortable on the source list page

* Filters for Country and Complete Source/Fragment available

Browse Sources Incipit/CantusID n

Displaying 1-2 of 2 sources

Segment General search (siglum, city, description ..) Indexing Notes
CANTUS Database s Enter any part of a word Search for indexers, proofreaders, editors.
Country Provenance (origin/history) Century Complete Source/Fragment
Finland $ - Any - s - Any - 3 - Any - S Apply @
City + Holding Image Chants
Country Institution Cantus Siglum Summary Date/Origin Link | Melodies
Finland Helsinki, National FIN-Hy F.m.1.26  Fragmented noted missal,12th century. 24 folios. Unknown origin. The 12th century Images 253
Library (fragment) fragments of the manuscript have been preserved a... (1175-1200) /160
Finland Helsinki, National FIN-Hy F.m.1.85 Twenty-two leaves from a notated missal, datable to the last quarter 13th century Images 150
Library (fragment) of the thirteenth or first quarter of the fourteen... (1275-1300) /93
1
Page 1 of 1
2024-10-26 -
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Optimization

* Feast Detail with raw SQL queries to improve performance

* Load time from 3+ seconds to 250ms
* Reducing the number of queries (from 1,500 to 8)
* Improving the display of chant genres

* Many other pages similarly optimized

2024-10-26
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Future Work

* Prints vs. manuscripts

* Fixing institution names

* Create new institutions, only that exist in RISM
* Migrating previous identifiers

* Some other high priority issues:

* Set up log persistence
* CSV upload
* Proofreading changes

2024-10-26
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Thank you!
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Universal Musical Instrument Lexicon

LinkedMusic Project Meeting

Kun Fang
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Overview

 Crowdsources
names and images
of instruments

* Focus on
multilingual
interface

e More convenient to

edit instruments on
Wikidata

2024/10

Instruments About [ Login H Select Language

<4
niversel des
ts de Musique

musique se rencontrent.
Explore, share, connect musi des instruments de

language. @ | . les es.

Universal Musical
Instrument Lexico

/——_\
DDMAL Zaneomams e LinkedMusic

23



Why do we need UMIL?

« Addressing Issues with Wikidata

- Data Quality: Incomplete or inaccurate instrument data

« UMIL ensures cleaner, well-organized data through
community contributions.

« Convenience: lacks a user-friendly way to view/edit all
instrument information at once

« UMIL offers a centralized platform where users can easily
view, edit, and submit instrument data.

2024/10 24



Why do we need UMIL?

« UMIL’s Key Functions

» Crowdsourcing platform where users can contribute
 Contribute new instruments
« Submit instrument names in different languages
» Upload instrument images

e Interacts with Wikidata
e Get information from Wikidata
e Publish information to Wikidata

2024/10

25



Display Instruments in UMIL

800+ Musical Instruments

2024/10

L~

Fa N

Hornbostel-Sachs INSTRUMENT LIS | English > -1 09 8o

Classification Engish Multi- anguages

1 - Idiophones (131) Showing 1t0 20 of 881 (£ i View 20 | 50 | 100 per page

2 - Membranophones (62)

3 - Chordophones (275) [ F!"" |

4 - Aerophones (278) ?i;‘

5 - Electrophones (29) -r‘!)

Unclassified p 5
\More facet search coming... / nlt

q

Horn;bOSte.l-SaC]lS Guitar Clarinet Bass Clarinet
Classification

Faceted Search

Bagpipes

Trombone

Violin

Cello

26



Instrument Item: View Mode

¥A English
° ° ° ltem Discussion
 Link to the Wikidata |I| ‘I
fretted string instrument
Main page
; Comr:ur?ity portal ~ In more languages
INSTRUMENT LIST EngllSh v Project chat Configure
Create a new Item Language Label Description
Recent changes . . .
Showing 1 to 20 of 881 entries S English guitar fretted string instrument

Query Service Chinese =1th Eondiss
Nearby
Help Chinese (Taiwan) =1 eI
~onate Chinese (China) =t Ree

;‘s?'——z Lexicographical data

g iki —— All entered |
View on Wikidata Create a new Lexeme entered langtiages

,__‘_;_,_ ——=t Recent changes

= —r—— Random Lexeme

o Statements
Tools
What links here instance of @ type of musical instrument e

Guitar Tru Related changes

Cracial manac [ T P

2024/10 27



Instrument Item: Edit Mode

- N 4

Logged-in users can edit
lgin - jnstrument information

Email Address Showing 1 to 20 of 881 entries

INSTRUMENT LIST | English ¥

Password

&)

Don't have an account? Add instrument name
Create a new account
Forgot your password?
Upload new images

YV, View on Wikidata

« Add instrument names
1 . Guitar Tr

* Add image (ongoing)

 Create new instruments (ongoing)

2024/10 28



Add New Name: Edit Mode i ficias: Language:, Name-

Source*, Description, Alias

Add New Name for Guitar (wikidata ID:Q6607)

Language Name Source Description Also known as

Remove
Type to search Enter name Enter source Enter description Enter alias ‘

Language Name Source Description Also known as

Remove
Type to search Enter name Enter source Enter description Enter alias
Add another row

I Do you want to publish also to Wikidata?

Add more
names at
once

Check this box to publish to Wikidata

2024/10 29



Add New Name: Language Supported

aae
Arbérisht - Arbéresh

« Choose a language in the
list (600+ languages)

ab

ancwsa - Abkhazian

abs
bahasa ambon - Ambonese Ma...

ace

- Identified by Wikidata’s
language code (e.g., “en”,
“fr”)

Add New Name|fo

Aceh - Acehnese

acf
Language Kwéyol Sent Lisi - Saint Lucian... Description Also known as

Remove

Type to search achd itef{source Enter description Enter alias

© lraqi Arabic - e
Language Description Also known as

ady o . Remove
Type to search anbira6ss - Adyghe itefisource Enter description Enter alias

« Get the language list by

calling Wikidata API .

aeb

Do you want to pub
Tansi - Tunisian Arabic / puigi

aeb-arab

Publish

Tunisian Arabic (Arabic... - (uigy

aeb-latn
Tansi - Tunisian Arabic (Latin sc...

af

Afrikaans - Afrikaans

agq
Aghem - Aghem

ak
Akan - Akan

2024/10 30



Add New Name: Interact with Wikidata

 Where do we use the Wikidata API when adding new names?
» Get Wikidata’s latest language list

» Get/Set instrument information

* Name
 Description
 Alias

2024/10
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Add New Image (Ongoing)

« Objective: Uploaded images will appear directly on the
instrument’s Wikidata page.

« How it works:

» Step 1: Upload image to Wikimedia Commons ‘
« Wikimedia Comimons is a free media repository
where images, videos, and audio are stored and WIKIMEDIA
shared. COMMONS

« Step 2: Retrieve the title of the uploaded image.

« Step 3: Link the image title to the instrument’s “image”
property (P18).

2024/10 32



Challenge 1: Make Edits to Wikidata

« Requires a Wikidata account of a specific type: Auto-confirmed user to
publish content.

 Solution

* Create a DDMAL account; Contributions made through UMIL will be published
using this account.

New users [edit]

Any logged-in user may maintain a watchlist at Special:Watchlist, and may email any other user (unless blocked
from doing so) by using Special:EmailUser. While they no longer have the editing rate limit, they must still
answer a CAPTCHA prompt when adding new external links until they become autoconfirmed or confirmed.

Autoconfirmed users [edit]

An account with at least 4 days of age and at least 50 edits (90 days and 100 edits for editors from Tor nodes;
abuse filter can potentially delay or revert automatic promotion) is said to be autoconfirmed. Any user account
which does not meet these requirements can be granted the confirmed permission and receive the same
permissions. Autoconfirmed users no longer need to respond to CAPTCHAs for most actions,fcan edit
semi-protected pages,fand can move most pages (except items and properties, which are simply renamed by
changing the appropriate labels instead).

2024/10
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Challenge 2: Upload Images to Wikimedia

 Copyright issues for uploading images.

* Solution
» Follow Wikimedia’s copyright policy by asking users to complete a questionnaire
 Review content before publishing
« Human review: Conducted by the UMIL team
« Automatic check tools: Further investigate existing mechanisms for
checking/filtering inappropriate content
We can't accept works

7 f '
%, | _
from others without their

You can upload your explicit permission.
original works.,

Thank you for your help;
this is important.

\. 7

Call for better solutions!

2024/10 34




Future Plans

 Fuzzy search: Improve musical instrument search for better user
experience.

 More faceted search: Allow users to filter instruments based on other
classification methods.

« Expand instrument database: More instruments and more languages.

2024/10
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Upgrading the
leer Usualls

EEEEEEEEEE
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Background

» Collection of 11th century
Gregorian chants and hymns

» Online searchable copy of
the Liber Usualis:
https://liber.simssa.ca/

» Version used published in
1961

» Editorial decisions

» Liber Usualis was encoded
using MEI 2011

Search the Liber Usualis
What is this? Find out more about what we are trying to do,

Result 1 of 9 for defgecd

320 ist Sunday of Adveal

Lectio Epistolas beatl Paull Apostoll ad Romanca,
Rem. 1). 4

Fluuu Scidates, quia bora est | die bonéste ambulémus : oo in
jam oos de somao sirgere. | comematidaibus, et anﬂabh-\

Nuac enim proplor est nostra salus, | oon in cubllibus, et

quam cum credidimus. Nox prae- non in contentidoe, ruﬂnhdooe
cémit, dics astem appropioquivit |sed induimini Démisem Jesum

Abjicidmen ergo dpera ltnd!u-u Chrutn
o mdu-utam luci. Sicut

If preforved, the Contory may wluo-lwh' iole
Chotr thew repests the lrumclhi r afmal, . &

* Alle- - ia.

V. Ostén- de né-bis D6- mi-ne mi-se-ri-cor-

Go to page -m

Current page: 466 of 2340

9
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MEI Fne Loca’non

¥ liber simssa.ca
y custom.simssa.ca

neon.simssa.ca

salzinnes simssa.ca

| cloud . simssa.ca

§ Cress. simssa.ca

| www.musiclibs_net

rodan? . simssa.ca

db.simssa.ca
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Punctum Virga Bivirga Punctum inclinatum
( Dic.inond)
: [ : ;
Podatus or Pes Clivis or Flexa Epiphonus Cephalicus
i ] aC” T,

Scandicus Salicus Climacus Ancus

P s N Y
Torculus Porrectus Torculus resupinus Porrectus flexus

L) oCR L s

Pes subpunctis Scandicus subpunctis Scandicus flexus Climacus resupinus

Strophicus Pes strophicus Clivis strophica Torculus strophicus
or Clivis or Torculus

with an Oriscus with an Oriscus

B R TR G

Pressus Other Pressus or apposed neums Trigon
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ICAN EDITION
OF THE ROMAN CHANT.

dition of the Vatican Official text
wsels and general Principles of
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ble end has ever made a happy Line & am w h m o **u” a he ™ fum

on the contrary, the unity which
Christ might flourish unimpair-
i of our forefathers, ever trying
hich might have been forgotten Line 10:

line® [aeweu,"unh)

ray mw*wu b 416 f we u

touch the sacred Liturgy, being
fidour and impressiveness, l"he first Line 11:
indeed, all learnt from '

I.h= Churth has never c
the greatest assiduity

e reis wi wver y peuple, ww::ry and age. and combine

perfection. 1
; r:sl:a, however, are nowhere ta be found in a higher Line15:
}\mnu Chant — the special Chant of the Roman Church, who
has received it alone by inheritance from the Fathers, has kept it care{uu Line 16
thoughout the ages in her m.ar-is. and commends it to the faithfi as J’(er
own, ordering fls exclusive use certain parts of the Litwrgy. (Motu
Proprio.  Nov. 22. 1008. n. 8. Line 17 [~
Certainly in the course of time the Grqwn:m Chant incurred no small loss of
purity. Thu was chiefly because the ial rules of the Chant, as traditionally .
Toceived from the Fathers, were either ncghgml‘lv averlooked or allowed to be Line 18
altogether forgotten. Hence arose an ind.uu in the spirit which is
spoken of as - liturgical ”, and the “iplllt of prayer ™, while at the same time i
the beauty and prace of the sacred mel if they did not wholly disappear, Line 1%
were certainly affected for the worse.
But the Sovercign Pontiff, Pius X. — may his enterprise be crowned with Line 20:
ﬁood fortune and success! — emulating herein the realous endeavours of his pre -
lecessors, determined and took measures to prevent any further decadence in II\e
Gn:gnnan Chant. ‘Wherefore, in his Motu Proprio, issued on November 22
1903, rately and clearly laid down the principles (surely the ﬁm
n:furm) whereon the ecclesiastical Chant is based and whereby
; he gathered together at the same time the princi lations of
Dl th: Church against the various abuses which had crept into th Chant in I}u




# WME Editor

Page: 0009

Scale: 1.00

Mﬂlem EDITION

OF THE ROMAN CHENT.

lace of honourdn dhls Sslesmes Ed¥tion of the Vatican Official text
1 Vo ] £ wise nsels and general Principles of
dlarged upon in the Rules given

Lol P
ex

God the charge of training the
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—¥ gin — in order that men’s min
n the contrary, the unity which
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a3 of our forefathers, ever trying
hich might have been forgotten

ih'-'nis e I.UI.P e iTadition

......... w touch the sacred Lit being
I X VT3 r adour and impressiveng';.rl'he first
place must be a=ci *"-‘ i “-- ‘“'"‘"-" f“"'"' We have, indeed, all learnt from

it "hl-n.J-mnlfl-lu e worship and upl:t't: the mind
u b 'I.I.H-..-.-_l'

ol souls, It must a-t-rel}' emphnlle
pand at the same time be able to

express ntﬁunntlv a.nd rrulv the smttmtnl.-i n: the christian soul, It must also

w-—-uuull\-. AL |||5 to iie vesds ol CYELy ycupl! Wl.'mtl'j' and age, and combine

simplicity with artistic perfection.

All these characteristics, however, are nowhere to be found in a higher

than in G::.'Ew:au Chant — the special Chanf of the Roman Church, who

kas received it alone by inheritance from the Fathers, has kept it carcfuﬂ

thoughout the ages in her records, and commends it to the faithful as ."r.er

own, ordering s exclusive use in cerfain parts of the Liturgy. (Motu

Propriu. Nov. 22, 1903, n. 3.)
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Status

» Files all but converted*
» “Lost” MEI files on Github
» Images resized, uploaded 1o Arbutus
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Future: OCR error correction

# MEI Editor

Page: 0123

Scale: 1.00 Hi, an OCR got the following result from reading a text: "speeches me,"domim hyssopo, et unda".

Can you try to guess what the original text was, given that it's from a book of gregorian chants?

Hello! Given the context of a book of Gregorian chants, the OCR result "speeches me,*domim

hyssopo, et unda" is likely a distorted version of a Latin text. Here's a possible correction:

"Asperges me, Domine, hyssopo, et mundabor."

Line 10:  |et semnper et in saecula saecula rump amend

Line 11:  |repeat the ant aperies men

Line12:  |the frost sunday of the patron re gloria patris a not said o

Ps. 50. Mi- se-rére mé-i, Dé- us, ® se-cindum mdgnam mi-
—_—

Line13: |on the second sunday of the iuuion, or palm today the as

rericdrdi- am td- am. Glé- ri-a Pétri, et Fi-li-o,
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Yinan Zhou

Neon:
What’s New?

LinkedMusic Project Meeting 2024

DDMAL, McGill University

October 26th, 2024
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What is Neon?

. Neume Editor Online
. Square notation editor

DISPLAY v

Zoom O
O 145
Glyph Opacity &
O 100
Image Opacity &

O 100

Highlight Options:

Highlight - Off w

Display Options:
. Text [] BBoxes [] Info []
Display
Al
Errors ]

INSERT v
Primitive Elements Grouping System
e b
u ] L h I
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Where Neon Fits In
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Music Encoding
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What Neon Does

Web interface for graphically correcting OMR errors
Applies changes directly to MEI

Displays MEIl-generated page above source page
Extra information on MEI| encoding (e.g., groups)
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What Neon Does

Web interface for graphically correcting OMR errors
Applies changes directly to MEI

Displays MEIl-generated page above source page
Extra information on MEIl encoding (e.g., groups)
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-

t
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What Neon Does

Web interface for graphically correcting OMR errors
Applies changes directly to MEI

Displays MEIl-generated page above source page
Extra information on MEI| encoding (e.g., groups)

T—— —— -

'S 3 5 Type:
;]l" ll‘ﬁllll d’»{l m‘"}"'a 118 Siif)er:]iuor?r?ectusﬂexus
e SRR Pitch(es): A2 G2 A2 G2

P R R R ‘.‘----Al. A 4 - : N
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How Neon Works

. Neon downloads the MEI and image files
. Diva.js displays the images using /lIF

.. Verovio makes an SVG of the MEI

«. Neon coordinates and saves the results

o ot S 1 g
£
S

T S

Pty YT, (K

> SN TIVRNTA

TReT .9,

- —— -
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History of Neon

The original Neon.js was started in 2011.
Developed by Gregory Burlet and Alastair Porter
Stable release in 2017
Changes made on a server
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Neon3

File v

Display

Zoom

Glyph Opacity

Image Opacity

Display Text: O Display Info: ™

Insert

Neume Groupin
Rt e |
Edit

Select By:| Syllable | Neume

Undo Redo Delete
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Current Neon

Current Neon started in 2018 by Juliette Regimbal
Uses tools that weren’t around in 2011
Changes made in the browser
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So what’s new since 20227



Current Neon

Ul update in 2022
Brain (Verovio) transplant in 2024
Currently available in Neon staging
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CDN-Hsmu_M2149.L4_001r (& MEI Version: 5.0

MEI Status: VALID

Debug Mode:‘z“ [ m 4
File MEI Actions Help
DISPLAY v
Zoom 9
Q 100
Glyph Opacity @
) 100
N — Image Opacity @
L nmbmimnt mt o
u.—-;-.m.-—-—_—.-r —— 5
: T ox Circle
(3 lomquo cdantasc
T hendbend © P - 1 (8 Q 25
Highlight Options:
Highlight - Selection w
Display Options:
o4 Display All Text BBoxes Info
bamld Tt fuma folef (rxea tlerm
] INSERT v
iﬂ"iﬁimam (4 el grafia
3 nitive Elements Grouping System
Jpuclicm cata mater munee H_—
= 7 a { &

roe
Allb (8]
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New Features

New file system

Support new glyphs, such as liguescent and divLine
Clef and accidentals can be inserted into syllables
Octave of a clef can be displaced up/down
Introduce debug mode
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New Features

Heights of all the bounding boxes within a staff can be
matched with just one click

Adjustable bounding box circle

Support multiple columns

New MEI files can be created from scratch
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Q&A?
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Rodan Updates

Hanwen Zhang
2024 Oct 26 Project Meeting

Digital Research Alliance de recherche
Alliance of Canada numérique du Canada

= /"“'—'—-—___—-\—\__\‘1,
me . S= jchuichschoolofMusie | [YNAA|  DISTRIBUTED DIGITAL MUSIC . N
LSE LinkedMusic ¥



Rodan

https://rodan2.simssa.ca

- A web app that runs jobs for optical music recognition (OMR) and music analysis.

« Users can make, run, and share workflows on the website.

A typical workflow can take scanned manuscripts as inputs and eventually output OMR results.
« Users can then upload pictures and OMR results to Neon to visualize and further analyze.

Develop
Summer 2023 Fall 2023 Winter 2024 Summer 2024 Fall 2024
w3 . B Schulich Schoolof Music — =01 Digital Research Alliance de recherche
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MEI Encoding
No empty syllables in encoded MEl file
Add an extra casting for MEI files to prevent from crashing
Support multi-column folios in MEI encoding
@ Ul Overhaul

Ctrl + O to move the workflow to center of canvas
Other Jobs
New: Staff Distance
« Updated: Text Aignment, RGB(PNG), Gamera
» Functionality: Password reset, show error messages, etc.

Text does not overflow in resource assignment page
T . P Digital Research Alliance de recherche
f@ McGill 2= &0 i‘l"s‘.’gﬂ‘e"s?h'ﬁ'.ih |_| N ked I\/I UuS | C % Alliance of Canada ' numeérique du Canada

New Ul
2/5

V3.0.0

Released 2023 Nov 30
Current production version

Interactive Classifier

« Use arrow keys to navigate page or classifier glyphs
 Close the edit view when no glyphs are selected

- Hide classifier glyphs by default




RO d an My Projects / test train

No pending requests

PROJECT DETAILS
Workflow Runs Run Jobs Workflows Resources
My Projects Name: test train
test train
TABLE FILTERS '
Resources =
Y
. = Creator: hanwenzhang
S Name Creator Created Updated Valid ’
OrEIow LIRS Created on: 2024-08-28 11:30:03
Run Jobs untitled hanwenzhang 2024-08-28 11:30:34 2024-10-24 23:30:26 frue _ -
] » Edit Users Delete
el 1194 Edit Users | Save] Delete
Resources
Workflows E2E full workflow homemade Workflow View Settings Workflow "E2E full workflow homemade” is valid.
Workflow Runs
Run Jobs

::

| Fast Pixelwise Analysis of Music Document, Classifying

o

About Dev|| Help | Preferences

Logout
»
®
| PNG (REB) | E
®——— | | | | |pncReB)|
[ convert to one bit (black and white) pNG|' 1 '|Converltoone—bi1 (black and white) PNG| '
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[
[

- T

| | Mask (iogical ‘and) |

]
Aed filtering [ ] [ ]
T .
II ENG [RGE)
(11 L=
Column Spliting
[TTT]
. & L 1]
Lt ‘ Convert o greyscale 16 PNG ‘
| Conver 1o greyscale PNG g 5
| Mask {loglcal Ko
0
& & L & & r
l .
Il
LT LT L I Lt LT
Abutaled locally-adaptive threshokd | | Teal Moment Preserving an| OjVu threshold | | Sauvola Threshald | | Niblack Threshald ‘ | Brink Thrashold ‘ Otsu Threshold | | Bemsen thresnhola
1 ol I — —
r L — I i I r [} [ ]
L ]
- - -

]

Miyao Staft Finaing
]

Gatos Thrashold
(]

—
Gatos Background
i {1
| GamaraXmL Distrioutor ‘
il
|-

L= )

‘ Diagonal Neume Slicing |
L
=

[ 1
N



1. Ul & frontend fix
Development 2. Debugging
. - Staff Finding
since V3.0.0 - Interactive Classifier
As of 2024 Oct 26 » Heuristic Pitch Finding
Current staging version ° ImCIge LCIyer Separdtion (PACO) TrCIining
3. Update dependency versions
4. New job
« Extract C Clef

- : . /"""—““‘\\‘%\ Digital R h Alliance de recherch
T3 . = Schulich School of . . gical Researc lance de recherche
@ MCGlll = {oolede mus?:ug SThL:.uslliih |_| n ked I\/I u S | C . Alliance of Canada numérique du Canada
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Rodan Production Server

Speed u
) Tro?r’m'ﬁ'\% Instance

© 4hpuis ARNuUte

« Clossdgimgrance RAM

« 3 minutes = 12 seco

@  Tesla K80

GPU

« Driver version 460

—y
ds

=em Schulich School of Music
== Ecole de musique Schulich

& McGill

— |
T

/>

Support Instance

« 16 vCPUs

* 16 GiB instance RAM
* PY3jobs

 Rodan client

« Job scheduling
 Website service

Main Instance

8 vCPUs and 1 vGPU
40 GiB instance RAM
Main jobs

GPU jobs

PostgreSQL database

S

Virtual GPU

NVIDIA Grid V100D
Driver version 550
16GiB GPU RAM

Digital Research
Alliance of Canada

Alliance de recherche
numérique du Canada
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THANK YOU!

: — =X . e .
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End-to-end with MS7/3
[CDN-Mrb 0073]

LinkedMusic Project Meeting IlI
McGill University, Montréal QC

Kyrie Bouressa

Fonds de recherche
Société et culture

SSHRC=CRSH Eﬁk@dl\/\ugTC Québec m

(G BL:Y Centre for Interdisciplinary Research . — i, :
T . . N | T — ulich School of Music
in Music Media and Technology m Esgsllegggu%lgﬁlfswgc @ MCGlll === Ecole de musique Schuli




=='.,."’.'. PE—— *':‘*‘1-

cgo fhud pacritmen uoblfanm

: 5 om» '-l 1
ho-¥; i 1
L al fcmmc w

- ® N

% BT a8

Crda.x p@ n

7!77% '] i- WS

am nublb* @ i

e A

11118 .1‘5110c € 1Lr

ft‘oms mu qo Jepr gl’

0 a L F (L]
ey —— e ’
wamas (N 'mgs  obdureo

Image: MS73.133v

Rodan: Optical Music Recognition Workflow

xml:id="m-571972dc-e274-41f22-9da9-f01ad432e7964">

xml: id="m-e62flee5-d484-4eab-9fcc-612b8a8ab265">
= xml: id="m-ab619a8a-ad63-4885-bcb3-c82e97831aff">
< xml:id="m-6b618f1b-2111-4887-91e1-4b23cf556925">
xml:id="m-f8396c1f-b315-4c9f-8290-549e4c44707e" n="1" notati

"'m-4974553c-4020-420e-8aec-e6e533d2d9b5" >
—71fddabc-e500-47ee-bbfa-624683a7d600" facs="#m
'm-e999fd3f-3d1f-4263-94cc-60dd7b414461">

-218f06e8-00ef-479e-8d15-3b567d44cfRe" facs="]
xml: id="m-lac6df91-4ed44-4ele-b7f7-d12b4be67769" facs="}

MEIl encoding of a manuscript
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MS 73

* ADominican choirbook likely
produced in Northern ltaly.

* |nitially thought to have been
solely produced in the fifteenth-
century, though later research by
Alessandra Ignesti established the
manuscript to have also been
produced in the late thirteenth-
century into the early fourteenth-
century.

e 1275-1315; 1400s
* 10 distinct sections.
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Rodan Phase 1

* Inputanimage

e Annotate sections of the

image

No longer need to do the

whole thing!

;

CaRaTo

patn ct:ﬁllo tl:fpmtm

L

' quus uemr ¢ate obuiam a. i
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ws ugmes wpa
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O
PNG (RGB)
{1

Training model for Patchwise Analysis of Music Document, Training

_U_FM

| Fast Pixelwise Analysis of Music Document, Classifying |

0 s 7 P == SO

Music Text _Staff_ Background
layer layer layer layer
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Model Mayhem |

“Whole” Model
{ [ | | l
* Initial approaches ] ] ] |

was to make one N
model I I I
* Trained on pages

throughout the -

manuscript - - u
* Model should work on

random images from
anywhere in the
manuscript

* Thisdid not happen

81



Model Mayhem |

 Shrank our sample groups:

e “fol.200 model” did well
on 230 and 190 but terribly
on 170, etc.

* Models begantodo
significantly better!

 ...toapoint; “leaving the
neighborhood”

* How wide can we go until they
stop working?
* Looking a little deeper...

Inltlal approach

||'T|I
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Divisio maxima

Scribes, Editors,
Contributors |

C-clefs

79r 93r 119v




Scribes, editors, contributors |

B-flats
Custodes 55v
125r I!36r '
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Codicological Units

Looking deeper revealed
distinct groupings and
similarities.

Establish further rough
boundaries where significant
changes between paleography,
layout, and style.

* Some neighbors worked better
together than others: bigger
groups

* Trained regional models: early,
middle, late.

|

“Early” Model  “Middle” Model “Late” Model
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Phase 2: Neume-
level Classifying

Stage 1: Interactive (Manual)
Classifying

Music layers can now be separated
from text and staff—now what?

- Learning types of neumes

- Recognizing different versions of
the same neumes, clefs,
custodes

We do this manually to train the
classifier, until it begins sorting
neumes accurately.

MS7365v

: J= A e "y
WA COmmemo.
neuma podztus2t

neume.clivis Etc.
clef.c
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Phase 2: Neume-
level Classifying

Stage 2: Non-Interactive
(automatic) Classifying

Rodan can now sort neume
types even if they look a
little different from one
another

Neumes are identified in
an MEl format
- Neumevvirga

Staff layer gets analysed

Text transcriptis applied
to the text layer

An MEl file is produced

PNG

150

GB)

Fast Pixelwise Analysis of Music Document, Classifying

L

i
PNG (RGB) [Music]
™1

@ |J_| ®

=
PNG (RGB) [Staff]

PNG (REB) [Text]

|
Convert to one-bit (black and white) PNG
1

I.l_l
@
O L
| )
Convert to one-bit (black and white) PNG
L T
L
f—e——1 .
L} Des&a'ckle
Despeckle
1
LE‘ Dilate
[
CC Analysis
1

Lo

Non-Interactive Classifier
1

I.I.l

==
Miyao Staff Finding
1

A

{11

‘ Text Alignment
™1
=

Labeler

¢

Heuristic Pitch Finding
(g |

I.rl

=1

MEI Encoding
[ |

=
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Neon!

* We have an image and an MEI file!

e Correctin Neon




Thank you!
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LinkedMusic

Yueqiao Zhang - McGill University



Self-Introduction

e McGill Undergrad

e Working in DDMAL for the past summer

e Enrolled in Computer Science Major and Music Applied to
Technology Minor



Project Overview

*This presentation will use two databases as examples: The
Session and MusicBrainz, since the workflow for them are the
most completed.

Retrieving data dumps
CSV and Reconciliation
CSV to RDF logic

Upload to our Virtuoso graph database

W N



Retrieving Data



Retrieving Raw Data from The Session Database

e fetch datapy
e There will be 6 available types of data in 6 separated

CSV files:

O aliases.csv, recordings.csv, events.csv, sessions.csv, sets.csv,
tunes.csv

e Example on the next page



Details of the CSVs

e aliases: the alternative names for different Irish folk tunes

e recordings: various recordings made based on different Irish
folk tunes

e events: the events (e.g. festivals, concerts, etc) related to Irish
music and culture

® sessions: music sessions related to Irish music and culture

e sets: the playlists containing tunes made by public users

e tunes: the informations about different tunes



Example: events.csv

id,event,dtstart,dtend, venue,address, town,area, country, latitude, longitude
3310,—,"1900-01-01 00:00:00","1900-01-01 00:00:00",—,,0ber-Kainsbach,Hessen
11,"Colm Gannon, Sean Mckeon And John Blake",'"2006-06-07 09:30:00","2¢ 06
5,"Brid 0'Donohue",'2006-06-09 08:00:00","2006-06-09 00:00: Glér,"Causeu
6,"Nat10nal Celtic Festival",'2006-06-09 19:00:00","2006-06-12 15:00:00" ,"\
7,"The Irish Connections Festival",'2006-06-09 19:00:00","2006-06-11 00:00:
19,"Louisville Irish Fest",'2006-06-10 11:00:00","2006-06-11 06:00:00" ,"Bel



events.csv cont.

The raw events.csv contains its ID in the first column, followed by

all of its attributes.

¥ id ¥ event

3310

1

Colm Gannon, Sean Mckeon And

John Blake

Brid O'Donohue

National Celtic Festival

The Irish Connections Festival

¥ dtstart
1900-01-01
00:00:00

2006-06-07
09:30:00

2006-06-09
08:00:00

2006-06-09
19:00:00

2006-06-09
19:00:00

¥ dtend
1900-01-01
00:00:00

2006-06-
12:00:00

2006-06-09
00:00:00

2006-06-12
15:00:00

2006-06-11
00:00:00

¥ venue ¥ address

The Goalpost 226 Water
Street

Glor Causeway Link

Various Venues

Irish Cultural Centre 200 New
Boston Drive



find_artist.py

e A special CSV made specifically for recordings.csv
e Since the URLSs for the artist are not in the data dumps but they

still appear on The Session website, we need the find_artist.py
script to retrieve those data.



Retrieving Raw Data from MusicBrainz

o fetch.pv & untar.
e The newest data will be downloaded and parsed into
separated JSON files: areas, artists, events, instruments, labels,

places, recordings, releases, release-groups, series, works,
genres

10



Brief Overview of Data Size

e release.json has
o 12.94GB of pure text in JSON format
o 1 char takes 1B
o 1.3*(10710) ~Ten billion characters




get_genre.py

e genrejson could only be retrieved by API calls
® get_genre.py is a specific script made for this.

v<metadata xmlns="http://musicbrainz.org/ns/mmd-2.0#">
v<genre-list count="1983">
v<genre 1d="18797864-41b0-4602-8241-adbee761774c">
<name>2 tone</name>
</genre>
v<genre 1id="db325bd7-ae64-40bd-966a—-a3af3cef8bb9">
<name>2-step</name>
</genre>

12



Advantages for the Retrieving Scripts

1. Facilitate the following work by retrieving the data dumps to
local spaces

2. Avoid manual downloading

3. Easy updating

13



CSV and Reconciliation



Reconciliation

e Data Reconciliation:

o This is the process of identifying and resolving
inconsistencies or discrepancies between different data
sources. (Wikipedia)

o To allow cross-database querying, we use reconciliation in

our LinkedMusic project to link multiple databases together.

o In our project, Reconciliation means matching the values to
Wikidata.

15



OpenRefine

e OpenRefine is a powerful
software for graph-editing.

e [t has a built-in
Reconciliation function that
facilitates our researching
worKks.

 OpenRefine

16



DEMO



Why is Reconciliation beneficial?

1. Allow cross-database querying

2. Allow multi-language searching

3. Making the logic (relational schema) behind linked data
more complete.

4. More to explore...

18



Reconciliation for The Session Database

e Since the raw data is in CSV format, we can import it into
OpenRefine directly.

e Follow the step-by-step reconciliation guide in our GitHub
site

e More reconciliation steps and decisions should be applied
according to updates of The Session.

19



Example: events.csv

¥ events_id ¥ event ¥ dtstart ¥ dtend ¥ venue ¥ address ¥ town ¥ area ¥  country

https://thesession.org/events/3310 - 1900-01-01 1900-01- - Ober- Hessen Germany
00:00:00 01 Kainsbach
00:00:00

https://thesession.org/events/11 Colm Gannon, 2006-06-07 2006-06- The Goalpost 226 Water Quincy Massachusetts USA
Sean Mckeon And 09:30:00 07 Street
John Blake 12:00:00

https://thesession.org/events/5 Brid O'Donohue 2006-06-09 2006-06-  Glor Causeway i Ireland
08:00:00 09 Link
00:00:00

https://thesession.org/events/6 National Celtic 2006-06-09 2006-06- Various Venues Portarlington  Victoria Australia
Festival 19:00:00 12
15:00:00

https://thesession.org/events/7 The Irish 2006-06-09 2006-06-  Irish Cultural 200 New Canton Massachusetts
Connections 19:00:00 11 Centre Boston Drive
Festival 00:00:00

https://thesession.org/events/19 Louisville Irish 2006-06-10 2006-06- Belvedere/River Louisville Kentucky
Fest 11:00:00 1 Front Plaza
06:00:00

https://thesession.org/events/4 élan Concert (feat 2006-06-10 2006-06-  Irish Cultural 5 Black's Hammersmith London England
Damien Mullane  20:00:00 10 Centre Road
And Sam Proctor) 23:30:00

https://thesession.org/events/2 Edel Fox And 2006 06 10 2006-06-  The Crosses Of




¥ town

Ober-
Kainsbach

Choose new
match

¥ town ¥ area

Ober- Hessen

Kainsbach

¥ town_wiki ¥ area
https://www.wikidata.org/wiki/Q2008827 Hesse

Choose new
match

¥ area_wiki

https://www.wikidata.org/wiki/Q1199

¥ country

Germany

¥ country ¥ country_wiki

Germany

Choose
new match

https://www.wikidata.org/wiki/Q183
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Reconciliation for MusicBrainz

e To convert from JSON file to CSV file, use convert_to_csv.py

e Similar to The Session Database, we need to further reconcile some
attributes for the CSVs. We import the CSVs into OpenRefine and
perform specific actions as shown in the demo.

e MusicBrainz’s main entities are already reconciled and they are
contained in the raw data dumps. We keep them during our
conversion process to facilitate our reconciliation steps.
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Example: area.csv

¥ area_id ¥ sort-name ¥ relations_wiki

https://musicbrainz.org/area/b0f5611f-  Kashima https://www.wikidata.org/wiki/Q684494
abad-470f-9da9-21ff76e5686d

https://musicbrainz.org/area/f7aa751c- https://www.wikidata.org/wiki/Q851163

adac-4a1b-b23e-9778e8da3063

https://www.wikidata.org/wiki/Q596469

https://musicbrainz.org/area/28ab5a3e- Isahaya
8327-4d31-8106-361cf1283b4d

¥ type_wiki_url

https://www.wikidata.org/wiki/Q15253706

https://www.wikidata.org/wiki/Q15253706

https://www.wikidata.org/wiki/Q15253706
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Wikidata Entities Explanation

e (QQ-values:
o Their URLs has the format http://www.wikidata.org/entity/Q16
o Canada

o They represent an “entity”

e P-values:

o Their URLs has the format http://www.wikidata.org/prop/direct/P17
o Country

o They represent a “property”
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Difficulties Encountered

1. Many very unpopular or detailed entities are not present in
Wikidata such as “event names”, “addresses”, etc. We need to enrich
Wikidata to solve this problem.

2. Some predicates are vague in their definitions. It becomes difficult
to determine which Wikidata properties to use. For example, P50 is
“author” and P175 is “performer”. An artist in MusicBrainz could be
either one of them. We had some trouble identifying properties

similar to these two.
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CSV to RDF



What is RDF?

e Resource Description Framework is a standard model for
representing information on the web

e Triples: RDF data is built using "triples’, which consist of
three parts: subject, predicate, and object.

e For example, an RDF triple might look like this: John

(Subject), has_age (predicate), 25 (object)
o This represent that “John has age of 25.”

27



Application of RDF

URIs (Uniform Resource
Identifiers) :

RDF uses URIs to uniquely identify
resources (subjects, predicates, and
some objects). This allows data to be
linked and shared across different
datasets.

In our project, URIs are usually
represented by hyperlinks.

Linked Data :

RDF is central to the concept of
linked data, enabling datasets to
be connected by referencing
common resources via URIs. This
allows for richer data
relationships and more powerful
queries across databases.
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RDF example

<https://thesession.org/events/36314;
ns2:P17 <http://www.wikidata.org/entity/Q16>,

e Subject: https://thesession.org/events/3631
e Predicate: http://www.wikidata.org/prop/direct/P17

o The Wikidata property for “country”
e Object: http://www.wikidata.org/entity/Q16
o This is Wikidata URL to “Canada”
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The Script

e csv2rdf single subject.py

e Two approaches to conversion:

o Merge all CSV to one huge RDF:
m Advantage: Only one command, easy workflow, easy update
m Disadvantage: Large file might not upload to Virtuoso

o One separate RDF file for each CSV:
m Advantage: Smaller files, easy to correct if something went wrong, no error when

uploading

m Disadvantage: Much more complicated workflow, difficult to update

e Mappingjson NEEDED!
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Conversion Logic

L.

In a row of CSV, we identify the first column of that row to be the
subject.

Each column after the first will represent a triple in RDE

The header of the column is the predicate, the cell in that column x
row is the object.

The subject must be an entity type URI and the predicate must be

a property type URL The object can be a Literal of any type or an
entity type URI.
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Example conversion

https://thesession.org/events/5

https://thesession.org/events/6

ggmmNe <https://thesession.org/events/S%;

ns2:P2561 "Brid O0'Donohue" ;

National
Celtic
Festival

<https://thesession.org/events/6> ;
ns2:P2561 "National Celtic Festival" ;
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mapping.json

e This file must include the JSON dictionary for all the predicates.
Run the script get_relations.py to retrieve a new JSON
mapping.json file for all input CSV.

e In the file that contains a dictionary, all column headers of all
input CSVs will be as the keys. The values starts to be empty, the
operator will have to fill in the correct Wikidata property URI
for all the corresponding header predicates.
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Difficulties Encountered

- If multiple subject exists in one single CSV, the script is not
able to recognize it and cannot convert the data
corresponding to the correct schema. This issue is now
resolved by making separate CSVs. More efficient fixes will
involve further discussion.
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Virtuoso
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What is Virtuoso?

e Virtuoso is a multi-model database and application server, and it supports a

wide range of features, including
o RDF Data Management

SPARQL Endpoint

Relational and Graph Database

Data Integration
Linked Data and Web Services

e For my project, uploading the final RDF for a database into Virtuoso is the

o O O O

goal.
e After uploading several database onto Virtuoso, its SPARQL Endpoint feature
will allow cross-database search.
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Virtuoso operation example

Home System Admin Database Replication Web Application Server XML Web Services Linked Data

NNTP

SPARQL Sponger Statistics Graphs Schemas Namespaces Views R2RML Quad Store Upload

@ File* wiEst | RisEEass Choose file to upload

O Resource [ ]

URL*
U Create graph explicitly http://thesession/reconciled
Named Graph ity /fiocalhost:8890/DAV |

http://musicbrainz/reconciled

[ Cancel ][ Upload ]




Further Improvements
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Further Improvements

1. Live and efficient data dump updates

2. More automatic and universal reconciliation process

3. Allow more complex relational schema, such as multiple subject
included in one CSV

4. More specific data type recognition

a. Such as automatic language detection, datetime format recognition,
coordinate location recognition, etc.
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Thank You for Listening!

Yueqiao Zhang



Leveraging ChatGpt for Natural Language
Query to SPARQL on Virtuoso

--Using TheSession, Wikidata, MusicBrainz as example

LinkedMusIC

Junjun Cao
Postdoctor of DDMAL
Email: junjun.cao@mail.mcgill.ca



* Section 1 TheSession Webpage Queries vs. Using SPARQL on Virtuoso

* Section 2 Queries Only Executable Using SPARQL on Virtuoso but not
on TheSession Webpage

e Section 3 Queries across TheSession and Wikidata

e Section 4 Queries across TheSession, MusicBrainz and Wikidata



TheSession Webpage Queries
vs. Using SPARQL on Virtuoso

OPENTLIN K?

VIRTUOSO

UNIVERSAL SERVER

The “session”: mostly informal gatherings at which people play Irish traditional music.



* Q1-1: Find all the sessions that took place in Greece
* Q1-2: Find the tunes of genre “jig,” in “D major,” having “Malcolm” in its name
* Q1-3: Find albums containing “Tola” in its name or its artist’s name

e Q1-4: Find albums related to “Mirella”



https://thesession.org/sessions

Searching on TheSession webpage (Q1-1)

thesession.org

e [~ <
SESSIONS EVENTS DISCUSSIONS

h + O

TUNES DISCOGRAPHY TRIPS

Log in or Sign up

THE
S ESSION
S -
Search for sessions on |any day in | Greece o SEARCH
Session
Searching for sessions in “Greece”
Roma o \ AL L cunne
. Caserta, 999 andria Albanien fStanbol Zonguldak
+ Kar = Apulien Shgipéria Ay 5 Kocaeli /- Diizce Karabuk
| i Ka ':- { Puglia Brindisi 3 Tekirdag O Cankin
1 Camy y Yalova Bolu
Taranto Lorca Vioré
Tarent =" Viora Jakkale Ankara
Balikesir ®
Adploa e Kirikkale
Larisa Balikesir P
S Griechenland Kirsehir
EAANGSEa - Monisa Usak
Aksaray
Palermo Messina ;
Natpa Aydin o Nigd
Patras Athen 2 b g
= ABAVa s Isparta
7 atania . > .
ANOKEVIpWHEVT == |_eaflet | © OpenStreetMap contributors

2. The Dubliner, Thessaloniki, Makedonia, Greece

1. The Lucky Sparrow Irish Pub, Athens, Athens,
Added by lukegarry 3 years ago. Updated 2 months ago.

Greece
Added by Athens Irish Festival 9 months ago.


https://thesession.org/sessions

Prompting ChatGPT to generate SPARQL query (Q1-1)

SPARQL: SPARQL Protocol and RDF Query Language

Enter the following in ChatGPT (the text in red will be provided to users):

Given a database reconciled with Wikidata, knowing ?session a
<https://thesession.org/sessions>", for question “Find the sessions that took place

(wdt:P17) in Greece”, please generate a SPARQL query. Don’t forget namespace.



Generated SPARQL by ChatGPT (Q1-1)
Find the sessions that took place in Greece

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT DISTINCT ?session
WHERE {
?session rdf:type <https://thesession.org/sessions> .

?session wdt:P17 wd:Q41 . # P17 is the 'country’ property, and Q41 is the Wikidata
entity for Greece

}



Virtuoso SPARQL query interface (Q1-1)

eoe M ~ <« [ )] virtuoso.staging.simssa.ca

SPARQL Query Editor About Tables ~

Default Data Set Name (Graph IRI)

Query Text

Results Format HTML

Execute Query Reset

Extensions:

g 2

Conductor

Facet Browser

cxml savetodav sponge

Permalink

User: SPARQL

By



Copy SPARQL code then Execute (Ql-l) https://virtuoso.staging.simssa.ca/sparg|

Default Data Set Name (Graph IRI)

http://sample/thesession/reconciled

Query Text

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http:/fwww.wikidata.org/entity/>
PREFIX rdf: <http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT ?session
WHERE {
?7session rdf:type <https://thesession.org/sessions> .
?session wdt:P17 wd:Q41 . # P17 is the 'country' property, and Q41 is the Wikidata entity for Greece

}

Results Format HTML

Execute Query Reset


https://virtuoso.staging.simssa.ca/sparql

The result from Virtuoso (Q1-1)

SPARQL | HTMLS5 table

session

https://thesession.org/sessions/7243 This is why Linked Data is associated with
https://thesession.org/sessions/8020 “Semantic Network”?
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Comparison with The Session result (Q1-1)

SPARQL | HTMLS table

session
https://thesession.org/sessions/7243

https://thesession.org/sessions/8020

)4 SRS
Sapis  Derssi ]
e Dl O\ ) T
QJ‘:' !“ r 3

’\ / o . ¢
L2 ok ‘
o R
‘@\ Yl
o >
Y,

AV .A.

RO

b2

- 5 4
- T » N s p ‘ﬂ A% ¥ MK
s e 3 f N Aydin S i g *
hﬁ“«\ : X \ 8 » 2 . ™Leaflet| © OpenStreetMap contributors
1. The Lucky Sparrow Irish Pub, Athens, Athens, Greece 2. The Dubliner, Thessaloniki, Makedonia, Greece
Added by Athens Irish Festival 9 months ago. Added by lukegarry 3 years ago. Updated 1 month ago.

Search for sessions on  any day ~|1in | Greece _
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Though it’s

not rigorous

to define me
this way

Prompting ChatGPT to generate SPARQL query (Q1-1)
Using Ontology (OWL, Web Ontology Language) as a schema 4,

-

Enter the following in ChatGPT (the text in red will be provided to users):

Given that the properties of an RDF database are reconciled with Wikidata,
and

@prefix wd: <http://www.wikidata.org/entity/> .

@prefix wdt: <http://www.wikidata.org/prop/direct/> .
<https://thesession.org/sessions> rdf:type owl:Class .

wdt:P2561 rdfs:label "name"; rdfs:domain <https://thesession.org/sessions> .

wdt:P17 rdfs:domain <https://thesession.org/sessions>.

Make sure to generate a correct SPARQL for the following question:

Find all the sessions that took place in Greece
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Generated SPARQL by ChatGPT (Q1-1)
Find all the sessions that took place in Greece

PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>

SELECT DISTINCT ?session ?name

WHERE {

?session rdf:type <https://thesession.org/sessions> ;
wdt:P17 wd:Q41 ; # Assuming wd:Q41 is the Wikidata entity for Greece
wdt:P2561 ?name .
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Searching on TheSession webpage (Q1-2) https://thesession.org/tunes

® M~ < ) thesession.org g C @ +
Log in or Sign up TUNES DISCOGRAPHY TRIPS SESSIONS EVENTS DISCUSSIONS
T H E

S ESSION
Tunes
Search |jigs in  Dmajor for | Malcolm o ‘ SEARCH

T HE
S ESSION

Searching jigs in Dmajor for “Malcolm”

1. Malcolm’s New Fiddle (Jerry Holland’s) 2. Malcolm Johnstone Jig
JIG

14


https://thesession.org/tunes

Prompting ChatGPT to generate SPARQL query (Q1-2)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF database reconciled with Wikidata, and

wd:Q170412 rdf:type owl:Class ; rdfs:label "tune" .
wdt:P136 rdfs:type owl:DatatypeProperty ; rdfs:label "genre" .

wdt:P826 rdfs:type owl:DatatypeProperty ; rdfs:comment "This property is also used
about the tonality of a tune etc" .

wdt:P2561 rdfs:label "name" .

Generate SPARQL for the following[Note: SPARQL be syntactically right such as
“filter(contains(lcase(str(?x)) . For string values, please add @en |:

Find the tunes of genre “jig”, in “D major”, having “Malcolm” in its name

15



Generated SPARQL by ChatGPT (Q1-2)
Find the tunes of genre “jig”, in “D major”, having “Malcolm” in its name

PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT ?tune ?name
WHERE {
?tune rdf:type wd:Q170412 ;
wdt:P136 "jig"@en ;
wdt:P826 "D major" @en ;
wdt:P2561 ?name..
FILTER (CONTAINS(LCASE(STR(?name)), "malcolm")) }
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Copy SPARQL code then Execute (Q1-2)

Query Text

PREFIX wd: <http://www.wikidata.org/entity/>

PREFIX wdt: <http://www.wikidata.org/prop/direct/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

SELECT ?tune ?name
WHERE {

?tune rdf:type wd:Q170412 ;
wdt:P136 "jig" ;
wdt:P826 "D major” ;
wdt:P2561 ?name .

Results Format HTML

Execute Query Reset
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The result from Virtuoso (Q1-2)

SPARQL | HTMLS5 table

tune

https://thesession.orgftunes/9347

https:/{fthesession.org/tunes/14626

name

"Malcolm's New Fiddle"@en

"Malcolm Johnstone"@en
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Comparison with The Session result (Q1-2)

SPARQL | HTML5 table

tune name
https://fthesession.org/tunes/9347 "Malcolm's New Fiddle"@en
https://thesession.org/tunes/14626 "Malcolm Johnstone"@en

1. Malcolm’s New Fiddle (Jerry Holland’s)
JIG

Searching jigs in Dmajor for “Malcolm”

2. Malcolm Johnstone Jic
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Searching on TheSession webpage (Q1-3)

§ thesession.org g

Log in or Sign up TUNES DISCOGRAPHY TRIPS SESSIONS EVENTS DISCUSSIONS

T HE

SESSION

Discography
Search discography for | Tola o

- Searching recordings for “Tola”

1. Setting Free by Tola Custy And Cyril O’'Donoghue 3. Disirt Tola : Traditional Music From Clare And
Dublin by Various Artists

2. Three Sunsets by Mirella Murray And Tola Custy

Search discography for | Tola o




Prompting ChatGPT to generate SPARQL query (Q1-3)

Enter the following in ChatGPT (the text in red will be provided to users):
Given an RDF database partially reconciled with Wikidata, and:
wd:Q482994 a owl:Class . wdt:P175 a owl:DatatypeProperty .

wdt:P2561.

Generate SPARQL for the following question:

[Note: (1)The value of wdt:P175 is only rdf:literal instead of a URI, so it mustn’t be subject of other
property.

(2)The subject of wdt:P2561 can only be instances of wd:Q482994.
(3)Use filter(contains(lcase(str(?x)). Any parts joined by UNION should be in {}.
(4)Don’t forget namespace]

Question: Find albums containing “Tola” in its name or its artist’s name
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Generated SPARQL by ChatGPT (Q1-3)
Find albums containing “Tola” in its name or its artist’s name

PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT ?album ?name ?artistName WHERE { {
?album rdf:type wd:Q482994 ;
wdt:P2561 ?name . FILTER(contains(lcase(str(?name)), "tola"))
} UNION {
?album rdf:type wd:Q482994 ;
wdt:P175 ?artistName .
FILTER(contains(lcase(str(?artistName)), "tola"))}}
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Copy SPARQL code then Execute (Q1-3)

Query Text

PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http:/fwww.w3.0rg/2000/01/rdf-schema#=>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
SELECT ?album ?name ?artistName WHERE { {
?album rdf:type wd:Q482994 ;
wdt:P2561 ?name . FILTER(contains(lcase(str(?name)), "tola"))
} UNION {
?album rdf:type wd:Q482994 ;
wdt:P175 ?artistName .

Results Format HTML

Execute Query Reset
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The result from Virtuoso (Q1-3)

SPARQL | HTML5 table

album name

artistName

https://thesession.org/recordings/4016 "Disirt Tola : Traditional Music From Clare And Dublin"@en

https:{/thesession.orgfrecordings/448

"Tola Custy And Cyril 0'Donoghue"@en
https://thesession.org/recordings/1525

"Mirella Murray And Tola Custy"@en
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Comparison with The Session result (Q1-3)

SPARQL | HTML5 table

album name

artistName

https://thesession.orgfrecordings/4016 "Disirt Tola : Traditional Music From Clare And Dublin"@en

https://thesession.orgfrecordings/448

"Tola Custy And Cyril 0'Donoghue'@en

https://fthesession.orgfrecordings/1525

"Mirella Murray And Tola Custy"@en

Searching recordings for “Tola”

1. Setting Free by Tola Custy And Cyril O’'Donoghue 3. Disirt Tola : Traditional Music From Clare And

Dublin by Various Artists

2. Three Sunsets by Mirella Murray And Tola Custy

Search discography for |Tola SEARCH




Searching on TheSession webpage (Q1-4)

MO~ < [ ), thesession.org Y o M
Log in or Sign up DISCOGRAPHY TRIPS SESSIONS EVENTS DISCUSSIONS
T HE
S ESSION
Discography
Search discography for |Mirella -] SEARCH

Searching recordings for “Mirella”

1. Three Sunsets by Mirella Murray And Tola Custy 2. Celtic Breeze by Celtic Breeze
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Prompting ChatGPT to generate SPARQL query (Q1-4)

Enter the following in ChatGPT (the text in red will be provided to users):
Given an RDF database partially reconciled with Wikidata, and:

wd:Q482994 rdf:type owl:Class .

ex:Shape a sh:NodeShape ; sh:targetClass wd:Q482994 ; sh:not [ sh:property |
sh:path rdfs:label ]].

Generate SPARQL for the following question:

[Caution: Use filter(contains(lcase(str(?x)); “related to” means some of one’s
attributes contains “Mirella”]

Find albums related to “Mirella”
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Generated SPARQL by ChatGPT (Q1-4)
Find albums related to “Mirella”

PREFIX wd: <http://www.wikidata.org/entity/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>

SELECT DISTINCT ?album ?attribute ?value WHERE {
?album rdf:type wd:Q482994 .
?album ?attribute ?value.

FILTER (contains(lcase(str(?value)), "mirella")).
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Copy SPARQL code then Execute (Q1-4)

Query Text

PREFIX owl: <http:/fwww.w3.0rg/2002/07fowl#=>
PREFIX sh: <http:/fwww.w3.org/ns/shacl#=>

SELECT DISTINCT ?album ?attribute ?value WHERE {

)

Results Format HTML

Execute Query Reset
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The result from Virtuoso (Q1-4)

SPARQL | HTMLS5 table

album attribute value

https://thesession.org/recordings/3355 http://www.wikidata.org/prop/direct/P1625 "Mirella Murray's"@en

https://thesession.org/recordings/1525 http://www.wikidata.org/prop/direct/P175 "Mirella Murray And Tola Custy"@en
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Comparison with The Session result(Q1-4)

SPARQL | HTMLS5 table

album attribute value

https://thesession.org/recordings/3355  http://www.wikidata.org/prop/direct/P1625 "Mirella Murray's"@en

https://thesession.org/recordings/1525 http://www.wikidata.org/prop/direct/P175 "Mirella Murray And Tola Custy"@en

- Searching recordings for “Mirella”

1. Three Sunsets by Mirella Murray And Tola Custy 2. Celtic Breeze by Celtic Breeze
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A comprehensive context for several questions (from Q1-1 to Q1-4)

* We can merge the different contexts into a single prompt for ChatGPT to generate

SPARQL queries for various questions, such as those previously mentioned:

Q1-1: Find all the sessions that took place in Greece

Q1-2: Find the tunes of genre “jig,” in “D major,” having “Malcolm” in its name

Q1-3: Find albums containing “Tola” in its name or its artist’s name

Q1-4: Find albums related to “Mirella”
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The entire context for generating various SPARQL queries (Sec1)

Given that the entities of an RDF database are Note:
reconciled with Wikidata, and 1. In terms of SPARQL generation, it must be syntactically right such as:
™ @prefix wd: <http://www.wikidata.org/entity/> . (1) “filter(contains(lcase(str(?x)) --Don't forget str() function
@prefix wdt: <http://www.wikidata.org/prop/direct/> . (2) Any parts joined by "'UNION" should be in {}
(3) All the namespace prefixes should be defined for each SPARQL

@prefix thesession: <https://thesession.org/> .
query

2. SPARQL generation should strictly adhere to the given context
associated with OWL or SHACL, etc.

For example, distinguish between ObjectProperty and DataProperty!

thesession:sessions rdf:type owl:Class . wdt:P17
wdt:P136 a owl:DatatypeProperty ; rdfs:label "genre" .
wdt:P175 a owl:DatatypeProperty .

wdt:P826 a owl:DatatypeProperty ; rdfs:label "mode” ; As above, pay attention: wdt:P136, wdt:P175 and wdt:P826 are
rdfs:comment "also used for the tonality of a tune".  DataProperties! So, for example, the value of wdt:P175 are only strings
wdt:P2561 rdfs:label "name" . in our context!
rdfs:domain thesession:sessions . 3. “related to” means some of one’s attributes contains “Mirella”
wd:Q170412 a owl:Class ; Make sure to generate correct SPARQL for the following

rdfs:label "tune" . 4. For string values, please add @en

wd:Q482994 a owl:Class .
ex:Shape a sh:NodeShape ; sh:targetClass wd:Q482994 ; sh:not [ sh:property [ sh:path rdfs:label, wdt:P1476 1].

question:
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2. Queries only Executable Using
SPARQL on Virtuoso but not on
TheSession Webpage

D

OPENTLTIN K®

VIRTUOSO

UNIVERSAL SERVER
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* Q2-1: Find a session named "Hurley’s Irish Pub"

e Q2-2: What genres appear in the recording whose artist is "Adam Agee & Jon
Sousa"?

* Q2-3: Find the session that took place within a 20-kilometer radius centered on
the session "Hurley’s Irish Pub”

e Q2-4: FFEA RS B ZE 2 (mandarin / Chinese, translated as “Find sessions in
Greece”)
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thesession.org “a C LT] +

Log in or Sign up DISCOGRAPHY SESSIONS EVENTS DISCUSSIONS

T H E
SESSION

Hurley’s Irish Pub & SHARE

1225 Crescent Street, Montreal, Quebec, Canada
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Prompting ChatGPT to generate SPARQL query (Q2-1)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF database with properties(wdt:P2561) reconciled with Wikidata,
generate SPARQL for the following (Use wdt:P2561 instead of rdfs:label. For string

values, please add @en):

Find a session named "Hurley’s Irish Pub"
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Generated SPARQL by ChatGPT (Q2-1)

Find a session named "Hurley’s Irish Pub"

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
SELECT ?session

WHERE {
[?session Wdt:PZSGl ']I—[urley s Irish Pub"@en .
} Subject predicate object

(property) (property value)
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The result from Virtuoso (Q2-1)

SPARQL | HTMLS5 table

session

https://thesession.org/sessions/411

https://thesession.org /sessions/411
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https://thesession.org/sessions/411

Prompting ChatGPT to generate SPARQL query (Q2-2)

Enter the following in ChatGPT (the text in red will be provided to users):
Given an RDF database reconciled with Wikidata(such as Q482994)
and N

@PREFIX thesession: <https://thesession.org/> .
wd:Q170412 rdfs:label “tune” .

wd:Q482994 rdfs:label “album” .

wd:Q483394 rdfs:label “genre” .

wdt:P175 rdf:type owl:DatatypeProperty . #even if it’s an

ObjectProperty in Wikidata, here we take is as DataProperty
thesession:tunes rdfs:domain wd:Q482994 ;
rdfs:range wd:Q170412 .

wdt:P136 rdfs:domain wd:Q170412 ;

rdfs:range wd:Q483394 . -
Generate SPARQL for the following[note: No need to return
the label of an entity. For string property values, please add @en]:
What genres appear in the aloum whose artist is "Adam Agee & Jon Sousa"?

tune
(external)

thesession:tunes
wdt:P175 performer
wdt:P136 genre
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Generated SPARQL by ChatGPT (Q2-2)

What genres appear in the album whose artist is "Adam Agee & Jon Sousa"?

PREFIX thesession: <https://thesession.org/>
PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
SELECT DISTINCT ?genre
WHERE {
# Match the album of the artist "Adam Agee & Jon Sousa"
?album wdt:P175 "Adam Agee & Jon Sousa"@en .
# Find all tunes in the matched albums
?album thesession:tunes ?tune ..
# Find genres of the matched tunes
?tune wdt:P136 ?genre. }
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The result from Virtuoso (Q2-2)

SPARQL | HTMLS5 table

genre

http://www.wikidata.org/entity/Q118120

"reel"

http://www.wikidata.org/entity/Q1079270

iz 2 i

]9

http://www.wikidata.org/entity/Q211025

"march"

http://www.wikidata.org/entity/Q8701407

"waltz"
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Prompting ChatGPT to generate SPARQL query (Q2-3)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF database reconciled with Wikidata and

wdt:P625 rdfs:domain <https://thesession.org/sessions> .

wdt:P2561 rdfs:label “sessionName” ; rdfs:domain <https://thesession.org/sessions> .

Use bif:st_distance(). Remember to confine the type for entities .

Generate SPARQL for the following (For string property values, please add @en):

Find other sessions that took place within a 20-kilometer radius centered on the session "Hurley's
Irish Pub"
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Generated SPARQL by ChatGPT (Q2-3)
Find other sessions that took place within a 20-kilometer radius centered on the session
"Hurley's Irish Pub"

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
SELECT ?session ?sessionName ?location ?distance
WHERE {
# Find the location of "Hurley's Irish Pub"
?centerSession wdt:P2561 "Hurley's Irish Pub"@en ;
wdt:P625 ?centerLocation .
# Find other sessions and their locations
?session a <https://thesession.org/sessions> ;
wdt:P2561 ?sessionName ;
wdt:P625 ?location .
# Calculate distance between "Hurley's Irish Pub" and other sessions
BIND(bif:st_distance(?centerLocation, ?location) AS ?distance)
# Filter sessions within a 20-kilometer radius
FILTER(?distance <= 20)} ORDER BY ?distance
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The result from Virtuoso (Q2-3)

SPARQL | HTMLS5 table

session sessionName location distance
https://thesession.org/sessions/411 "Hurley's Irish Pub"@en  "POINT(45.4969101 -73.57475281)"~"<http://www.openlinksw.com/schemas/virtrdf#Geometry> 0.8
https:/fthesession.org/sessions/410 "McKibbin's"@en "POINT(45.49675751 -73.57733154)"~<http://www.openlinksw.com/schemas/virtrdf#Geometry> B.286621

https:/fthesession.org/sessions/8805 "Lord William Pub"@en "POINT(45.48695374 -73.5670166)" " <http://www.openlinksw.com/schemas/virtrdf#Geometry> 8.91493

https://thesession.ora/sessions/2779 "Les 1Iles En Ville"@en "POINT(45.45341873 -73.56800842)"~ <http://www.openlinksw.com/schemas/virtrdf#Geometry> 1.55896

https:/fthesession.org/sessions/7202 '"La Petite Marche"@en "POINT(45.52675629 -73.58866119)" " <http://www.openlinksw.com/schemas/virtrdf#Geometry> 1.80777

https://thesession.org/sessions/2780 "Aux Vices & Versa"@en |"POINT(45.53131866 -73.61063385)"""<http://www.openlinksw.com/schemas/virtrdf#Geometry> 4.13126

geographical coordinates
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https://thesession.org/sessions/411
https://thesession.org/sessions/411

Prompting ChatGPT to generate SPARQL query (Q2-4)

Enter the following in ChatGPT (the text in red will be provided to users):
Given an RDF database reconciled with Wikidata, and

@ prefix wd: <http://www.wikidata.org/entity/> .
@ prefix wdt: <http://www.wikidata.org/prop/direct/> .
<https://thesession.org/sessions> a owl:Class .
wdt:P2561 rdfs:label "name";

rdfs:domain <https://thesession.org/sessions> .
wdt:P17 rdfs:domain <https://thesession.org/sessions>.
" (use wdt:P2561 instead of rdfs:label)

Make sure to generate a correct SPARQL for the following question:

I BILE A BE 7 ZE 2 (mandarin / Chinese, translated as “Find sessions in Greece”)
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Generated SPARQL by ChatGPT (Q2-4)

IR B 7E F BE 7822 < (mandarin / Chinese, translated as “Find sessions in
Greece”)

PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT ?session ?name
WHERE {
?session a <https://thesession.org/sessions> ;
wdt:P17 wd:Q41 ; # Q41 is the Wikidata entity ID for Greece
wdt:P2561 ?name .
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Comparison with The Session result (Q2-4)

SPARQL | HTML5 table

session

https://thesession.orgf/sessions/7243

https://thesession.orgf/sessions/8020

1. The Lucky Sparrow Irish Pub, Athens, Athens, Greece
Added by Athens Irish Festival 9 months ago.

Search for sessions on

name
"The Dubliner"

"The Lucky Sparrow Irish Pub"

\}
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~ o3
Al L

‘Q
RN

2. The Dubliner, Thessaloniki, Makedonia, Greece
Added by lukegarry 3 years ago. Updated 1 month ago.

any day
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A comprehensive context for several questions (from Q2-1 to Q2-4)

* We can merge the different contexts into a single prompt for ChatGPT to generate

SPARQL queries for various questions, such as those previously mentioned:
e Q2-1: Find a session named "Hurley’s Irish Pub"
* Q2-2: What genres appear in the recording whose artist is "Adam Agee & Jon Sousa"?

e Q2-3: Find the session that took place within a 20-kilometer radius centered on the session

"Hurley’s Irish Pub"

o Q2-4: R FFEA B EZE < (mandarin / Chinese, translated as Find sessions in Greece)
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The entire context for generating various SPARQL queries (Sec2)

Given an RDF database with properties reconciled with Wikidata, and
@PREFIX thesession: <https://thesession.org/> .
@PREFIX wd: <http://www.wikidata.org/entity/> .
@PREFIX wdt: <http://www.wikidata.org/prop/direct/> .
thesession:sessions a owl:Class .

Before generating SPARQL, note: 1. No need to return the label of
an entity

2. Use bif:st_distance(), the unit in which is kilometer and bif: is

thesession:tunes rdfs:domain wd:Q482994 ; not a namespace prefix
rdfs:range wd:Q170412 ; 3. Remember to confine the type for entities
rdfs:comment "For albums have tunes”. 4. Don't forget the namespace prefix for each SPARQL query!!

wd:Q170412 rdfs:label “tune” .
wd:Q482994 rdfs:label “album” .
wd:Q483394 rdfs:label “genre” .

wdt:P17 rdfs:domain thesession:sessions .

5. Don't use property that's not provided above
6 .Albums don't relate genres directly, but Albums have tunes
which relate genres

wdt:P175 rdf:type owl:DatatypeProperty . 7. Even if wdt:P175 is an ObjectProperty in Wikidata, here we take

wdt:P136 rdfs:domain wd:Q170412 ; is as DataProperty
rdfs:range wd:Q483394 . 8. For string property values, please add @en
wdt:P625 rdfs:domain thesession:sessions . Generate correct SPARQL for the following question:

wdt:P2561 rdfs:label “sessionName” ; rdfs:domain thesession:sessions .
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3. Queries across TheSession and
Wikidata

Some information is not available solely through TheSession. Given that we have already done reconciliation
with Wikidata, we can extend our query to external data sources (e.qg., Wikidata) for more specific questions

such as...
T HVE
SESSION

WIKIDATA
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* Q3-1: Which sessions took place in Eastern Europe?

* Q3-2: From TheSession, please find recordings by Altan, which were known to be

released between 2007 and 2012

* Q3-3: Find in TheSession performers who are Canadians. And find the recordings

they performed in TheSession

The information about the green part comes from Wikidata.
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Prompting ChatGPT to generate SPARQL query (Q3-1)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF graph <http://sample/thesession/reconciled>, the properties and classes of instances are
reconciled with Wikidata as much as possible, so regarding SPARQL queries across different databases, we use
‘graph <...>" and ‘service <...>". and Given:

@prefix thesession: <https://thesession.org/>. thesession:sessions a owl:Class.

wdt:P17 rdfs:domain <https://thesession.org/sessions>.

wdt:P2561 rdfs:domain <https://thesession.org/sessions>.

--for graph <http://sample/thesession/reconciled>

wdt:P361 rdfs:domain <ex:country>. wd:Q27468 rdfs:label “Eastern Europe”.
--for service <https://query.wikidata.org/sparql>

Make sure to generate a correct SPARQL for the following question (Note: Use the properties or classes as
above primarily; traverse wikidata before local graph):

Which sessions took place in Eastern Europe?
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Generated SPARQL by ChatGPT (Q3-1)

Which sessions took place in Eastern Europe?

PREFIX thesession: <https://thesession.org/>

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http://www.wikidata.org/entity/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
SELECT ?session ?location WHERE {

SERVICE <https://query.wikidata.org/spargl> { ‘II

?location wdt:P361 wd:Q27468 . # Q27468 is the Wikidata item for Eastern Europe ‘I I
} WIKIDATA

GRAPH <http://sample/thesession/reconciled> {
?session wdt:P17 ?location .

?session a thesession:sessions . }}
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https://www.wikidata.org/wiki/Property:P361

The result from Virtuoso (Q3-1)

session

https:/fthesession.org/sessions/1218

https://thesession.orgf/sessions/1896

https:/fthesession.org/sessions/1915

https:/fthesession.orgfsessions/2206

https:/fthesession.org/sessions/2521

https://thesession.orgf/sessions /2760

https:/fthesession.org/sessions/3241

https://thesession.orgfsessions/3452

https:/fthesession.org/sessions/3631

https:/fthesession.orgf/sessions/5941

location
http://www.wikidata.org/entity/Q36
http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q212
http://www.wikidata.org/entity/Q159
http://www.wikidata.org/entity/Q36
http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q36
http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q184

https:/fthesession.org/sessions/6721

https://thesession.org/sessions/6918

https:/fthesession.org/sessions/7549

https://thesession.org/sessions/8013

https:/fthesession.org/sessions/8014

https://thesession.org/sessions/8731

https:/fthesession.org/sessions/8775

https://thesession.org/sessions/8806

https:/fthesession.org/sessions/8823

https://thesession.org/sessions/8824

http://www.wikidata.org/entity/Q36

https:/fthesession.org/sessions/8905

Q36: Poland, Q159: Russia, Q184: Belarus, Q213: Czech Republic, Q219: Bulgaria

http://www.wikidata.org/entity/Q159
http://www.wikidata.org/entity/Q36

http://www.wikidata.org/entity/Q36

http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q159
http://www.wikidata.org/entity/Q219
http://www.wikidata.org/entity/Q213
http://www.wikidata.org/entity/Q159
http://www.wikidata.org/entity/Q159

http://www.wikidata.org/entity/Q213
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Prompting ChatGPT to generate SPARQL query (Q3-2)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF graph <http://sample/thesession/reconciled>, the properties and classes of instances are
reconciled with Wikidata as much as possible, so regarding SPARQL queries across different databases,
we use graph <...> and ‘service <...>". and Given:

For graph <http://sample/thesession/reconciled> :

wd:Q482994 a owl:Class. wdt:P175 rdfs:domain wd:Q482994; a owl:DataProperty.

For service <https://query.wikidata.org/sparql> :
wdt:P577 rdfs:range xsd:dateTime.

Make sure to generate a correct SPARQL for the following question

(Note: Use the properties or classes as above primarily; Even if on Wikidata, wdt:P175 is an
ObjectProperty, we see it as a DataProperty here; Use such as "?sessionRecording wdt:P2888
?wikidataRecording .’; For string property values, please add @en):

From TheSession, please find recordings by Altan, which were known to be released between 2007 and
2012
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Generated SPARQL by ChatGPT (Q3-2)

From TheSession, please find recordings by Altan, which were known to be released between
2007 and 2012

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?sessionRecording ?wikidataRecording ?releaseDate WHERE {
GRAPH <http://sample/thesession/reconciled> { ?sessionRecording a wd:Q482994 ;
wdt:P175 "Altan"@en .
?sessionRecording wdt:P2888 ?wikidataRecording .}

SERVICE <https://query.wikidata.org/spargl> { ?wikidataRecording wdt:P577 ?releaseDate .

FILTER (?releaseDate >= "2007-01-01T00:00:00Z"xsd:dateTime && ?releaseDate <= "2012-12-
31T23:59:597"rxsd:dateTime) }}

It takes a bit longer for retrieval
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The result from Virtuoso (Q3-2)

SPARQL | HTMLS5 table (faceted browsing links)

sessionRecording wikidataRecording

https://thesession.org/recordings/3560 http://www.wikidata.org/entity/Q4632227

https://thesession.org/recordings/4142 http://www.wikidata.org/entity/Q5567392

releaseDate
2010-01-01T00:00:00Z

2012-01-01T00:00:00Z
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Prompting ChatGPT to generate SPARQL query (Q3-3-0)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF graph <http://sample/thesession/reconciled>, the properties and classes of instances
are reconciled with Wikidata as much as possible, so regarding SPARQL queries across different
databases, we use ‘graph <...>" and ‘service <...>". and Given:

The value of wdt:P175 is performer

--for graph <http://sample/thesession/reconciled> wdt:P175 performer
wdt:P27 wdt:P27 country of citizenship
--for service <https://query.wikidata.org/sparql>

Make sure to generate a correct SPARQL for the following question:

Find in TheSession performers who are Canadians ...
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Expected SPARQL (Q3-3-0)
Find in TheSession performers who are Canadians
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http://www.wikidata.org/entity/>
SELECT ?performer
WHERE {
GRAPH <http://sample/thesession/reconciled> {
?x a wd:Q482994 ;
wdt:P175 ?performer.
FILTER isIRI(?performer)
}
SERVICE <https://query.wikidata.org/spargl> {
?performer wdt:P27 wd:Q16

1}

SPARQL | HTMLS table

performer

http://www.wikidata.org/entity/Q725953

http://www.wikidata.org/entity/Q6968206
http://www.wikidata.org/entity/Q7417356

http://www.wikidata.org/entity/Q6968206

http://www.wikidata.org/entity/Q7417356
bttp://www.wikidata.org/entity/Q618 3761

http://www.wikidata.org/entity/Q645562
http://www.wikidata.org/entity/Q4960771

http://www.wikidata.org/entity/Q6183761
http://www.wikidata.org/entity/Q6183761

http://www.wikidata.org/entity/Q6968206
http://www.wikidata.org/entity/Q6968206

http://www.wikidata.org/entity/Q6968206
http://www.wikidata.org/entity/Q6968206

http://www.wikidata.org/entity/Q6183761

http://www.wikidata.org/entity/Q725953
http://www.wikidata.org/entity/Q7417356
http://www.wikidata.org/entity/Q618 3761

http://www.wikidata.org/entity/Q618 3761
http://www.wikidata.org/entity/Q4960771

mpzﬁwww.wikidata.orgfentitnyBQEiBQgF
http://www.wikidata.org/entity/Q618 3761




Prompting ChatGPT to generate SPARQL query (Q3-3)

Enter the following in ChatGPT (the text in red will be provided to users):

Given an RDF graph <http://sample/thesession/reconciled>, the properties and classes of instances
are reconciled with Wikidata as much as possible, so regarding SPARQL queries across different
databases, we use

(1) “graph <http://sample/thesession/reconciled>" with:

wd:Q482994 rdfs:label “recording”. wdt:P175 # the value of it can be either rdfs:Literal or URI
(2) “service <https://query.wikidata.org/sparql>" with:

wdt:P27

[Note: Use isIRI(?performer); Don’t use ‘rdfs:label” as a predicate in SPARQL anyway!]

Make sure to generate a correct SPARQL for the following question:

Find in TheSession performers who are Canadians. And find the recordings they performed in
TheSession
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Generated SPARQL by ChatGPT (Q3-3)
Find in TheSession performers who are Canadians. And find the recordings they
performed in TheSession

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX wdt: <http://www.wikidata.org/prop/direct/>
SELECT ?performer ?recording WHERE {

GRAPH <http://sample/thesession/reconciled> {

?recording wdt:P175 ?performer .

}
SERVICE <https://query.wikidata.org/sparql> {

?performerv{dt:P27 V\}[d:Q16.] I l‘l I
}

FILTER(isIRI(?performer)) }

Note: It probably takes a long time to get the result from running the code on localhost; sometimes, it reports timeout. -

Recently, there is timeout on staging


https://www.wikidata.org/wiki/Property:P27
https://www.wikidata.org/wiki/Q16

The result from Virtuoso (Q3-3)

performer
http:/fwww.wikidata.org/entity/Q725953
http:/fwww.wikidata.org/entity/Q6968206
http://www.wikidata.org/entity/Q7417356
http:/fwww.wikidata.org/entity/Q6968206
http:/fwww.wikidata.org/entity/Q7417356
http://mww.wikidata.org/entity/Q6183761
http:/mwwwikidata.org/entity/Q645562
http://www.wikidata.org/entity/Q4960771
http:/mww.wikidata.org/entity/Q6183761

http://mww.wikidata.org/entity/Q6183761
http:/f/www.wikidata.org/entity/Q6968206

http://www.wikidata.org/entity/Q6968206

http://www.wikidata.org/entity/Q6968206

=2

ttp:/fwww.wikidata.org/entity/Q6968206

=

ttp://www.wikidata.org/entity/Q6183761

=

ttp://www.wikidata.org/entity/Q725953

=

ttp://www.wikidata.org/entity/Q7417356

=2

ttp://www.wikidata.org/entity/Q6183761
ttp:/iwww.wikidata.org/entity/Q6183761

=

recording
https://thesession.org/recordings/5709
https://thesession.org/recordings/662
https://thesession.orgfrecordings/6621
https://thesession.org/recordings/6747
https://thesession.org/recordings/7463
https://thesession.org/recordings//677
https://thesession.org/recordings/3369
https://thesession.orgfrecordings/3617
https://thesession.org/recordings/4075

https://thesession.org/recordings/4190
https://thesession.orgfrecordings/427

https://thesession.orgfrecordings/430

https://thesession.orgfrecordings/434

https://thesession.orgfrecordings/5059

https://thesession.orgfrecordings/560

https://thesession.org/recordings/1215

https://thesession.org/recordings/1606

https://thesession.org/recordings/1664
https://thesession.org/recordings/1704
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http://www.wikidata.org/entity/Q725953
http://www.wikidata.org/entity/Q725953
https://thesession.org/recordings/5709

4. Queries across TheSession,
MusicBrainz and Wikidata

TS HOE,
SESSION
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* Q4-1: How many / Which recording performers on TheSession (who) are not on
MusicBrainz?

* Q4-2: List top five most popular record labels used by musicians on TheSession?

e Q2-3: List all albums recorded by bands in TheSession, that was released in 2003

In America

Q3-2: Query with counting items (statistics). Q3-3: Query across 3 databases
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Prompting ChatGPT to generate SPARQL query (Q4-1-1)

Enter the following in ChatGPT (the text in red will be provided to users):

Given RDF graphs <http://sample/thesession/reconciled> and <http://musicbrainz/reconciled>, the
properties and classes of instances are reconciled with Wikidata as much as possible,

so regarding SPARQL queries across different databases, we use
(1) “graph <http://sample/thesession/reconciled>" with:
wdt:P175 rdfs:range ex:performer.

(2) “graph <http://musicbrainz/reconciled>" with:

wdt:P2888 rdfs:range ex:performer.

[note: DISTINCT; The value of performer must be IRI, that should be embodied earlier in SPARQL,
please use FILTER islIRI()]

Make sure to generate a correct SPARQL for the following question:

How many recording performers on TheSession are not on MusicBrainz?
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Generated SPARQL by ChatGPT (Q4-1-1)

How many recording performers on TheSession are not on MusicBrainz?

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
SELECT (COUNT(DISTINCT ?performer)
AS ?performerCount) WHERE {
GRAPH <http://sample/thesession/reconciled>
{?recording wdt:P175 ?performer .

FILTER isIRI(?performer)

}
FILTER NOT EXISTS {

GRAPH <http://musicbrainz/reconciled> {

?otherRecording wdt:P2888 ?performer .
FILTER isIRI(?performer)

i3

68



The result from Virtuoso (Q4-1-1)

SPARQL | HTMLS5 table

performerCount

15
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Prompting ChatGPT to generate SPARQL query (Q4-1-2)

Enter the following in ChatGPT (the text in red will be provided to users):

Given RDF graphs <http://sample/thesession/reconciled> and <http://musicbrainz/reconciled>, the
properties and classes of instances are reconciled with Wikidata as much as possible,

so regarding SPARQL queries across different databases, we use

(1) “graph <http://sample/thesession/reconciled>" with:

wdt:P175 rdfs:range ex:performer.

(2) “graph <http://musicbrainz/reconciled>" with:

wdt:P2888 rdfs:range ex:performer.

[note: DISTINCT; The value of ex:performer must be IRI, that should be embodied in SPARQL]
Make sure to generate a correct SPARQL for the following question:

Which recording performers on TheSession are not on MusicBrainz?
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Generated SPARQL by ChatGPT (Q4-1-2)
Which recording performers on TheSession are not on MusicBrainz?

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
SELECT DISTINCT ?performer
WHERE {
GRAPH <http://sample/thesession/reconciled> {
?recording wdt:P175 ?performer .
}
MINUS {
GRAPH <http://musicbrainz/reconciled> {
?otherRecording wdt:P2888 ?performer .

1}
FILTER(isIRI(?performer)) }
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The result from Virtuoso (Q4-1-2)

SPARQL | HTMLS5 table

http://www.wikidata.orgfentity/Q101325026

http://www.wikidata.org/entity/Q121384360

http://www.wikidata.org/entity/Q2198713

http://www.wikidata.org/entity/Q2286403

http://www.wikidata.orgf/entity/Q2784150

http://www.wikidata.orgfentity/Q3418793

http://www.wikidata.org/entity/Q35489573

http://www.wikidata.orgfentity/Q3860276

http://www.wikidata.orgfentity/Q539531

http:/fwww.wikidata.orgfentity/Q594693

http://www.wikidata.orgfentity/Q7171905

http:/fwww.wikidata.org/entity/Q7417356

http://www.wikidata.orgfentity/Q7490578

http://www.wikidata.orgfentity/Q7557090

http://www.wikidata.org/entity/Q93448268
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Prompting ChatGPT to generate SPARQL query (Q4-2)

Enter the following in ChatGPT (the text in red will be provided to users):

Given RDF graphs <http://sample/thesession/reconciled> and <http://musicbrainz/reconciled>, the properties
and classes of instances are reconciled with Wikidata as much as possible.

1. For graph <http://sample/thesession/reconciled/noLangLabel>:
wd:Q482994 a owl:Class; rdfs:label “Record”. wdt:P2561 rdfs:label “name”.

2. For graph <http://musicbrainz/reconciled>
wd:Q3972943 a owl:Class; rdfs:label “Record”.
wdt:P1476 rdfs:label “title”; rdfs:domain wd:Q3972943.

wdt:P264 rdfs:label “record label”; rdfs:domain wd:Q3972943; rdfs:range wd:Q18127.

wdt:P2561 rdfs:domain wd:Q18127; rdfs:comment “It’'s the name of ‘record label’. Don't use rdfs:label as a
predicate in the triple pattern of the generated SPARQL!”!!!

wd:Q18127 rdfs:label “Label”.
Make sure to generate an absolutely correct SPARQL for the following question

(Note: Primarily use the properties or classes mentioned above for each graph. You can use wdt:P2561 of
wd:Q482994 to match wdt:P1476 of wd:Q3972943. Return both the URI of the record labels and the name of
record labels): List top five most popular record labels used by musicians on TheSession? ->deceptive, Modification:

List the top five most popular labels from MusicBrainz whose records are also on TheSession database /3



Generated SPARQL by ChatGPT (Q4-2)

List the top five most popular labels from MusicBrainz whose records are

also on TheSession database.
List top five most popular record labels

PREFIX wd: <http://www.wikidata.org/entity/>
used by musicians on TheSession?

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
SELECT ?labelURI ?labelName (COUNT(?record) AS ?recordCount) WHERE {

# Records from TheSession
GRAPH <http://sample/thesession/reconciled/noLanglLabel> { ?record a wd:Q482994.

?record wdt:P2561 ?recordName. }

# Matching Records from MusicBrainz
GRAPH <http://musicbrainz/reconciled> { ?musicBrainzRecord a wd:Q3972943.

?musicBrainzRecord wdt:P1476 ?recordName.

# Link records to their labels
?musicBrainzRecord wdt:P264 ?labelURI. ?labelURI a wd:Q18127. ?labelURI wdt:P2561 ?labelName. }}

GROUP BY ?labelURI ?labelName ORDER BY DESC(?recordCount) LIMIT 5
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The result from Virtuoso (Q4-2)

SPARQL | HTMLS5 table

labelURI
https://musicbrainz.org/label/011d1192-6f65-45bd-85c4-0400dd45693e

https://musicbrainz.org/label/8f638ddb-131a-4cc3-b3d4-7ebdac201b55
https://musicbrainz.org/label/1b3b52a5-ef89-4f8b-8d5f-e15a7a58863b
https://musicbrainz.org/label/29d7c88f-5200-4418-a683-5c94ea032e38

https://musicbrainz.org/label/da631842-b2b2-4b65-a526-592f1b776c18

labelName

"Columbia"

u Epicll

"Vertigo"

IIBMGII

"Supersonic Records"

recordCount

62

49

33

29

28
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Prompting ChatGPT to generate SPARQL query (Q4-3)

Enter the following in ChatGPT (the text in red will be provided to users):

Given 2 RDF graphs, the properties, instances, classes of which are reconciled with Wikidata as much as possible, regarding
SPARQL queries across different databases, refer to:

album wd:Q482994 owl:equivalentClasswd:Q3972943. The values of wdt:P175 have property wdt:P31 to indicate whether the
perfomer is a band. release

1. For "GRAPH <http://sample/thesession/reconciled/noLanglLabel>":

wd:Q482994 a owl:Class; rdfs:label “Aloum”.

wdt:P175 rdfs:label “performer”; rdfs:domain wd:Q482994. wdt:P2561 rdfs:label “name”.
2. For '"GRAPH <http://musicbrainz/reconciled>":

wd:Q3972943 a owl:Class; rdfs:label “Release”.

wdt:P17 rdfs:label “country”. wdt:P585 rdfs:label “date”. wdt:P1476 rdfs:label “title”.

3. For "SERVICE <https://query.wikidata.org/spargl>:

wd:Q215380 rdfs:label “bands”. wdt:P31

Make sure to generate a correct SPARQL for the following question[note: match value of P2561 and of P1476 in order to match
the instances of wd:Q482994 and of wd:Q3972943(Please use FILTER(?date=2003) in SPARQL) ]:

List all albums recorded by bands in TheSession, that was released in 2003 in America /6



Generated SPARQL by ChatGPT (Q4-3)

List all albums recorded by bands in TheSession, that was released in 2003 in America
PREFIX owl: <http://www.w3.0rg/2002/07/owl#> PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX wdt: <http://www.wikidata.org/prop/direct/> PREFIX wd: <http://www.wikidata.org/entity/>

SELECT ?albumName ?album ?performer

WHERE { GRAPH <http://sample/thesession/reconciled/noLangLabel> {

?album a wd:Q482994 ; H#recording of TheSession -

wdt:P2561 ?albumName ;
/
Lo

wdt:P175

wdt:P175 ?performer . } t:P31
Instance of

GRAPH <http://musicbrainz/reconciled> {
?release a wd:Q3972943 ;

wdt:P1476 ?releaseTitle ;

wdt:P17 wd:Q30 ; =07 ?releaseTitle

wdt:P585 ?date .
FILTER(?date = 2003)} FILTER(?albumName = ?releaseTitle)

SERVICE <https://query.wikidata.org/sparql> { ‘II
2003 77

?performer wdt:P31 wd:Q215380 . }} WIKIDATA

wdt:P585



The result from Virtuoso (Q4-3)

SPARQL | HTML5 table

albumName album

"The Best Of" https://thesession.org/recordings/245

https://thesession.org/recordings/245

performer

http://[www.wikidata.org/entity/Q1410132
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https://thesession.org/recordings/245

Discussion or Issue

e Should we or how to understand the ontology?
* Ontology can be automatically generated during CSV2RDF in Virtuoso
e Understanding OWL (Web Ontology Language) isn’t essential right now
* It can be substantially seen as a graph structure, serving as a framework for the DB

e A familiarity of ontology will contribute to a more professional way of asking
qguestions. Refer to:
* Q1-1 “Find the sessions that took place in Greece.” (Interoperable)
* Q2-2 What genres appear in the alboum whose artist is "Adam Agee..."?
* Q4-2 List top 5 most popular record labels used by musicians on TheSession?

* Editing or visualization tools for ontology: (1) protégé (2)WebVOWL

Not a “black box”

* |ssue: The accuracy of SPARQL generation
 What if there is a complex context (e.g., an oversized ontology)?
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Future Work

 Further reconciliation

* Knowing more about Wiki-Project Music
(https://www.wikidata.org/wiki/Wikidata:WikiProject_Music)

e E.g. “Find albums containing “Tola” in its name or its artist’s name” wdt:P175 performer

* Prompt engineering or In-context learning:
* Intelligent agents designing and RAGs
e E.g., ChatGPT can even read the visualization of OWL

* Knowledge-Reasoning, Recommendation, Visualization, Network
Analysis...
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https://www.wikidata.org/wiki/Wikidata:WikiProject_Music

Thank you!

Junjun Cao
Postdoctor of DDMAL
Email: junjun.cao@mail.mcgill.ca
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¥ McGill cli R
Future projects

¢ Public UMIL: Crowd sourcing
** NLQ2SQL for Cantus Database (Lucas March)
¢ Continuous Integration for NLQ2SPARQL

“* Integrate database reconciliation as part of the in-context learning

% Investigate the use of RAG (Retrieval-Augmented Generation)
“for_queries

[[.r-] kedMU c;[‘(_ LinkedMusic 2024 Project Meeting DIDMAL  Akcinves ggjg'g;ﬁgﬂgg'c 46 /47



¥ McGill T
Future Meetings

*** LinkedMusic Workshops:

“* Music Encoding Conference in London, UK
“* Monday 2 June 2025: 2 pm

“* |AML in Salzburg
“* Sunday 6 July 2025: 3 pm

DISTRIBUTED DIGITAL MUSIC
m ARCHIVESégLIBRARIES LAB 47147



¥ McGill cli R
Possible Future Workshop Sites

% 2026: MEC (Tokyo, Japan)
% 2026: IAML (Thessaloniki, Greece)
s 2027: MLA (TBA)

R/

—
™y

'._ L] \‘\ 'Y\ O oy
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¥ McGill cli R
SIMSSA / LinkedMusic Team @ McGill

Summer 2024
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