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Processing
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Reconcile
Using OpenRefine, streamlines data 
reconciliation into Wikidata for 
improved data integrity and 
compatibility.

Gather data
Getting raw data from databases 
(CSVs, JSON, Data dump, ...)

Construct JSON-LD
Create a valid JSON-LD representation of 
the dataset to improve discoverability 
and integration with Linked Data 
movement

Flatten
Using Python to flatten and 
restructure the database to a single 
table

Automate
Repeat the process to acquire the most recent versions, 
incorporate updates from databases.
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• Foundation for the Data lake
• First step of the process



Flattening process
• Flattening

• Central Entity
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Flattening

• Converting relational database into nested data

• Why flatten?
• JSON-LD formation -> Schema-free, flexible
• Facilitate Reconciliation
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Flatten

reconcile

Form JSON-LD



Choosing the central entity

• Criteria:
1. Data Content:

• Nature of the data and its real-world 
relationships.

2. Database Specification:
• Table relationships and central merging 

identifiers

• Currently 1 central entity/database. Possible 
increase in the future
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Central Entity of each Database
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SIMSSA Database
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SIMSSADB's ER Diagram (ELVIS-PRoejct/simssadb)

https://github.com/ELVIS-Project/simssadb/wiki/Entity-Attributes-and-Relationships


SIMSSA Database
Central entity: Musical Work

• Simssadb stores different file formats of the same 
identical work

• Future expansion: Section as another central entity
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The Session
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Central entity: tunes

• Based on database structure
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Cantus Database
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Central entity: Chant

• While CantusDB chants share 
similarities under the same CantusID, 
the database emphasizes their 
distinctions.
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Data Export from CantusDB to LinkedMusic Data Lake

• Initial export of 50 chants

• To begin, focusing on metadata (i.e., things we can reconcile with WikiData)

• Eventually, data (text, melodic transcriptions, etc.) will be used too
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Contents of initial sample

• ID

• Incipit

• Genre (e.g., "Responsory verse", "Antiphon")

• Cantus ID

• Finalis (e.g., "D", "E", ...)

• Mode (e.g., "1", "2", ..., "8", "4T", "7?")

• Mode name (e.g., "dorian", "hypodorian", ..., "hypomixolydian")

• Composer (always "Anonymous")

• Absolute URL, Source Link
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MusicBrainz

• MusicBrainz provides JSON-LD data

• Some items are reconciled with Wikidata

• Limitation with OpenRefine: Doesn't handle nested data

-> Use Reconciliation Service API (bypass OpenRefine)
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Reconciliation process
• Value Reconciliation

• Properties Reconciliation
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Value Reconciliation process
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• Matching data with Wikidata's items (Qs)  to 
improve searchability and quality.

• OpenRefine offers reconciliation capabilities for 
Wikidata IDs based on Reconciliation Service API.

• Functions:
• Reconciliation based on data types.
• Using multiple columns to facilitate 

reconciliation.

Demo
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Value Reconciliation process
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• We reconcile to obtain Wikidata IDs while keeping the 
original content from the database

• Currently only reconcile certain columns:
• Of type with more items available on Wikidata
• Have repeating values

• Example:
• "Composer"
• "Mode name"
• "Location"
• …

• Future:
• Reconcile as many values as we can
• Create new items on Wikidata

Demo
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Re-reconciliation

• Operations on OpenRefine can be reused

• We can Extract the operation sequence 
(including Reconciliation choices) and 
reapply them for later projects 
(conditions apply)
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Demo
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Automation

• Pipelines are interrupted by OpenRefine manual 
reconciliation

• Automation: opencultureconsulting/orcli
• OpenRefine Command line interface
• Uses the operation history and export template

• Another option: use the Reconciliation Service API directly

• Future project: Frequent data update!
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German IT Consulting for Cultural Heritage and Academic Institutions

https://github.com/opencultureconsulting
https://github.com/opencultureconsulting/orcli
https://www.w3.org/community/reports/reconciliation/CG-FINAL-specs-0.2-20230410/


Properties Reconciliation

• We can leave cells un-reconciled, but we can't leave properties un-reconciled!

• Done manually in the JSON-LD context

• Priority order:
• Wikidata Properties
• Schema.org Properties
• Database's documentations
• Other trusted source
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JSON-LD Structure
• JSON-LD Context and Document

• Expansion
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JSON-LD Context

• Provides context to make JSON readable 
without losing information

• Link the database properties to 
corresponding Wikidata Properties (Ps)
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JSON-LD Document

• Normal JSON file representing the database, human 
readable

• Each document represent one instance of the 
central entity

• Reconciled properties store both external URI 
("@id") and original value ("name")

• Include "@context" which points to a JSON-LD 
context

• Referenced the JSON-LD structure of MusicBrainz 
and Wikidata to design our own.
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1 JSON-LD Document of SIMSSADB, representing 1 musical work



Adding Contexts...
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Expanded
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Difficulties

• Difficulties in mapping properties with Wikidata Properties
• How to handle Non-existing/incomplete match?
• Who decides?
• Creating properties (Ps) on Wikidata is difficult.

• OpenRefine doesn't handle nested structure very well
• Ex: Musicbrainz provides JSON-LD but export from 

OpenRefine can't export the structure
• Implement directly the Reconciliation Service API
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Future Objectives

• Expand the project to other databases

• Capture full database architecture

• Automate and schedule pipelines
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Summarize

• Overall Process

• Flattening and Central entity

• Values and Properties Reconciliation & Re-reconciliation

• JSON-LD and context structure

• Difficulties and Future objectives
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Thank you for your attention

van.pham2@mail.mcgill.ca
jacob.degroot-maggetti@mail.mcgill.ca



Question
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