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Introduction  
 
In the past ten years, a number of digital projects worldwide have demonstrated the 
possibilities afforded by developing semantic ontologies, and some of these frameworks 
continue to be developed. Linked Jazz, for example, continues to demonstrate how 
technological discoveries can aid libraries and archives in re-imagining the 
representation of their holdings that contain music.​1​ The recently published Linked Irish 
Traditional Music project (or LITMUS), a European Horizon 2020 funded project, is 
further testimony to the support and value for Linked Data in building specific ontologies 
for orally transmitted music in the archive.​2 ​However, experimentation with these 
resources can reveal both possibilities and limitations for Linked Data when engaged in 
practice.  
 
 
Materials and Objectives  
 
Connections in Sound (CIS) was a recent Linked Data pilot study, focused on exploring 
Irish traditional music in audio collections from the American Folklife Center or (AFC) at 
the Library of Congress. The project was developed in collaboration with Library of 
Congress Labs as part of a Kluge Fellowship in Digital Studies and Fulbright Tech 
Impact award. It sought to develop experimental insight into nascent technologies for 
this genre. The pilot seeks to contribute to discussions on Linked Data for Irish 
traditional music, for best practices, methods for analyzing, gathering and representing 
this particular data. It utilised an ontology developed in the LITMUS project. This 
ontology is an extension of FRBRoo (Functional Requirements for Bibliographic 
Records Object Oriented) initiative using SKOS (Simple Knowledge Organization 
System) in June 2019.​3  
 

The CIS team worked closely with reference librarians to identify tunes and 
songs from fieldworker and recordist documentation in archival collections, transcribing 
metadata from a range of performance contexts. The process allowed us to test 
assumptions when connecting common identifiers between descriptions of audio 
material that had previously existed within separate sections of the archive and the 
particularities of a range of formats and fieldwork methods from material recorded 
throughout the twentieth century.  
 



The ontology also facilitated perspectives on the way that tradition is 
communicated, bringing potential for abundant research in this area and offers insight 
into advancements for Linked Data with traditional music in general. LITMUS has 
significantly advanced support for describing this musical genre, including previously 
unavailable Irish language versions of instruments and tune types. 
 

The development of CIS involved this performer-centred scenario: hundreds of 
musical pieces from the twentieth century were identified in a variety of formats and 
regions throughout North America across thirty seven collections with a reference 
librarian. The performer’s need would involve discovering multiple versions of a tune or 
song. Taking the performer scenario into account, numerous performances of songs 
and tunes were identified across various collections. Multiple settings of the tune and 
songs were discovered, with various combinations of performers. These pieces were 
also found in multiple resources across the World Wide Web. A search was conducted 
on Library of Congress subject headings and keyword searches of the Library’s website. 
In a sample out of thirty seven identified collections with reference librarians, seventeen 
collections from the AFC were used. A dataset of over 2500 pieces was gathered from 
recordists, collector notes, web resources and performances at concerts. It was sorted 
based on the potential for data identified to be used as Linked Data. Proof of concept 
Uniform Resource Identifiers (URIs) were developed for each record. RDF Triples were 
then developed with technologists at the Library.  

 
Working with modern field recordings afforded a number of possibilities for music 

identification. As an example of possibilities that were encountered, a number of tunes 
and songs were identified as written by particular composers. They were announced 
during concert recordings, for example announcements that they would play music from 
the composer Ed Reavy (Figure 1). These references, even though names were not 
introduced, could later be identified by researchers and performers interested in finding 
music by this composer in the collections. This then demonstrates new ways for users 
of Linked Data to access music that was composed by Ed Reavy, aiding discovery. This 
was part of a number of possibilities that emerged by interacting in this way with these 
collections. 
 



 
Figure 1. Linking concert announcements to Linked Data resources 
 

An important limitation emerged with authority information on the Library website. 
A lack of comprehensive data contributed to excluding certain performers from 
possibilities for Linked Data.​4​ In numerous cases it was found that only artists who had 
produced commercial works were recorded with authority information on the Library’s 
Linked Data resource. This issue affected a significant proportion of records, most 
obviously fieldwork recordings, and should be considered more fully. 
 

There is a vibrant community in Irish traditional music across Ireland and the 
United States. Resources have been built by those who have meticulously documented 
the music, songs and dances, such as IrishTune.info.​5​ In order to reconcile identifiers 
for musical pieces, this website resource was used. 
 

 
Figure 2. The website ​www.irishtune.info​ which records URL IDs for music, but not URIs 
 
 

http://www.irishtune.info/


There are also multiple other URI resources on the Web that could link to the items 
within the AFC, such as Musicbrainz.org. However, there is a distinct lack of 
WikiData.org entries for cross-referencing songs and tunes and no central resource, 
even though many resources have been created for learners. In addition to this, most 
resources such as thesession.org and irishtune.info have been created with the needs 
of performers in focus. As a result, URIs do not exist on these websites. 
 

The CIS project was also extended to include transcribed story metadata. In this 
musical genre, stories from performers add a vital understanding about the context 
surrounding a tune or song. A Linked Data ontology associated with the American 
Folklore Society Ethnographic Thesaurus was used to build upon these possibilities for 
describing stories. As a result of this effort, multiple types of connections were made 
between these tunes and songs. These triples were tested using SPARQL-visualizer, 
developed by Mads Holten.​6  

 

 
Figure 3. SPARQL-visualizer by Mads Holten 
 
These resources were then linked to resources on the World Wide Web such as the 
Séamus Connolly Collection located in archives at Boston College. This collection has a 
number of datasets that were usable, so that SPARQL queries could be set up. Queries 
were constructed within the website Data.world (Figure 4). 
 



 
Figure 4. Data.world representation of connecting triples to Séamus Connolly Collection 
 
In order to demonstrate connections between audio collections at the Library of 
Congress an application was developed in Glitch (Figure 5). The application reads the 
most popular tunes from the dataset and displays the location where they were 
recorded during the twentieth century. Visitors can experience the same tune across 
different collections from the AFC from a number of eras and formats. 
 

 
Figure 5. Glitch application representing the most identified tunes within AFC audio collections 
http://rural-satellite.glitch.me 
 
Construction of the CIS dataset followed Force11 FAIR Guiding principles, documenting 
all interactions during the building of datasets and code.​7​ Archival material has been 



made findable, accessible, interoperable and replicable on the web, and data can be 
analysed.​8​ The resultant dataset can be used by others, for example through future 
development. 
 
 
Conclusion 
 
The collections of audio pertaining to Irish traditional music at the American Folklife 
Center demonstrate a wide diversity of audio formats, performance contexts and 
metadata. In attempting to utilise Linked Data to connect material, affordances were 
discovered that had not been possible in previous research. There are also a number of 
limitations with regard to the current infrastructure for Irish traditional music on the 
World Wide Web, which highlight the focus of authority information is generally 
attributed to more well known artists in standard setting organisations such as the 
Library of Congress. As a result, the development of Linked Data resources poses 
many questions not only for technologists and archivists, but prompt further 
consideration by scholars for the range of users who seek to engage with archival 
material. Researchers can play a key role in the development of a more balanced 
representation of Irish traditional music for Linked Data. 
 

There are multiple possibilities for future projects, and the dataset and tools 
discussed here continue to be developed. Future applications will establish connections 
with repositories around the world. This project would also benefit greatly from the 
integration with WikiData.org. Doing so would enable the use of tunes and songs as 
identifiers, establishing a central authoritative resource and expanding beyond current 
infrastructure. 
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