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❖ Be able to search across various online music databases 
from one  website

❖ Universal Musical Instrument Lexicon (UMIL)

❖ Create a crowd-sourced website

❖ Images and recordings of musical instruments 

❖ Name of the instrument in the local language

❖ Funded for 7 years (2022–2029): $3.2M CAD

LinkedMusic Project: Key Concepts
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❖ 7 Co-investigators: McGill, U of Montreal, Dalhousie, etc.

❖ 19 Collaborators: Indiana University, Stanford, Utrecht, Yale, etc.

❖ 9 Partners: British Library, MetaBrainz, Oxford, RISM, etc.

❖ 18 Graduate students & researchers

LinkedMusic: Participants
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❖Make musical information accessible to more people 
in the world

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

❖Make musical queries available in languages other 
than English

Goals of LinkedMusic Project
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People who can speak English 
(www.babbel.com)
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People who can speak English
compared to websites
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LinkedMusic.ca
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UMIL (Universal Musical Instrument Lexicon) 
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❖ 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 
language as possible

❖ Create a pictorial interface to populate musical instrument 
names in Wikidata

Why UMIL (Universal Music Instrument Lexicon)?
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1. SIMSSA DB

2. Cantus Ultimus

3. Cantus Database

4. DIAMM 

5. RISM

6. Cantus Index

7. Canadian Chant Database

8. Global Jukebox 

9. DTL1000 (Dig That Lick)

10. MusicBrainz

11. AcousticBrainz

12. CritiqueBrainz

13. ListenBrainz

14. The Session

Initial 14 Databases
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❖ Schema (how data is structured) mismatch

❖ Different headings, e.g., Songs vs Tracks

❖ Semantic inconsistencies

❖ Artist vs Performer

❖ Genre differences: What is “Folk music”?

❖ Integration complexities

❖ Determining matching records

❖ “Wolfgang Amadeus Mozart” vs “Mozart, W. A.”

Challenges in Integrating Databases
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1. Convert various databases into flat files (CVS 
or JSON-LD)

2. Reconcile (convert) schema (properties) and 
entities (name, place, title, etc.) to Wikidata 
URIs using OpenRefine

3. Store the results in OpenLink Virtuoso graph 
database (RDF/Linked Data)

4. Use SPARQL for queries

Our Overall Process
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…

LinkedMusic Project: Overall Process

…

Export to simple formats (CSV) but  

in the original metadata schemas

Different Music Databases (14) with 

incompatible metadata schemas

Use OpenRefine to reconcile entries 

to URIs (WikiData) then to RDF 

statements

Store RDF statements in OpenLink 

Virtuoso Graph Database

Use ChatGPT to convert natural 

language queries to SPARQL

Data Lake

…

Search for All Types of Music Information from

SESEMMI website

…

…

Once an item is found, the user is guided to the 

original database for detailed viewing
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Database of Traditional Irish Music sessions

Example: The Session Database
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1. Export the database to text files
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Portion of a CSV file of events in Session’s Database
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2. Convert to linked data
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Assign each item to an URI (Universal Resource Identifier) 
using OpenRefine and Wikidata
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❖Convert the CSV file with URI to flattened 
RDF (Resource Description Framework), 
e.g.:

❖Turtle 

❖JSON-LD

❖N-Quads

❖Also known as RDF serialization

❖To be stored in a long-term archive

3. Store as text files (archive)
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4. Import into an RDF graph database
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We use an open-source software called Virtuoso

Other open-source examples include:
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5. Query using natural languages (1)
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Usually RDF (Resource Description Framework) database is queried 
using SPARQL (SPARQL Protocol and RDF Query Language)
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5. Query using natural languages (2)
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Example query: “Find sessions that took place in Greece”
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5. Query using natural languages (3)
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Example query: “Find sessions that took place in Greece”

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

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

SELECT ?session

WHERE {

?session rdf:type thesession:sessions .

?session wdt:P17 wd:Q41 .

}

Comment: P17 is the country property and Q41 is Greece in Wikidata

Equivalent SPARQL code:
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5. Query using natural languages (4)
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Inserting the SPARQL query in Virtuoso
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5. Query using natural languages (5)
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Executing the SPARQL query in Virtuoso

But we cannot ask general users to create 
SPARQL queries!
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5. Query using natural languages (6)
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ChatGPT to rescue!

I have an RDF database reconciled with Wikidata.

It contains a type called “session” and what 

country it was in.

Create a correct SPARQL for finding all sessions 

in Greece.

This prompt produces the correct SPARQL code!
(most of the time)

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

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

SELECT ?session

WHERE {

?session rdf:type thesession:sessions .

?session wdt:P17 wd:Q41 .

}
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❖ By converting a database to an RDF graph database, we 
can search the database with natural language queries

❖ Because we use ChatGPT, we can make queries in many 
different natural languages: “找到喺希臘嘅演奏會”

❖ We can even make queries that were not possible with 
the original web interface 

❖ Furthermore, because we reconciled with Wikidata, we 
can query with concepts that were not defined in the 
original database: “Find women composers”

❖ Because RDF graphs can be stored as text files, we can 
easily archive them for long-term preservations

Features of LinkedMusic
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❖Improve our prompts so that ChatGPT 
makes fewer errors 

❖Prompt Engineering

❖In-context Learning

❖Ask ChatGPT to create a web interface on 
the fly (e.g., Val Town)

❖Sorting and facets capabilities

Future Directions
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