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Abstract
We present the Theatre Migrants Knowledge Graph, a structured Linked Data resource documenting the profes-
sional migrations of European theatre practitioners in the 19th century. The knowledge graph is developed within
the ERC-funded T-MIGRANTS project at LMU Munich and currently comprises 3,163 persons, 1,173 migration
events, 1,128 locations, 2,901 organizations, and 3,265 interpersonal relationships. We build on well-known
vocabularies to describe migrations, religious affiliations, and temporal uncertainty in historical data. Entities
are systematically linked to external authority files, including Wikidata, GeoNames, GND, VIAF, and ISNI. The
knowledge graph is generated from a relational database through a reproducible RDF mapping pipeline that
uses agentic AI (Claude Opus 4.6) as a design assistant. We investigate three questions: whether an implementer
without domain knowledge can use agentic AI to produce a functional knowledge graph, what role the AI tool
plays in the process, and what risks this approach introduces. We report our findings and discuss how symbolic
validation layers can mitigate the identified risks.
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1. Introduction

The nineteenth century was a period of extraordinary mobility for theatre professionals. Actors, singers,
directors, impresarios, and stagehands moved between cities and across international borders driven
by labor opportunities, educational pursuits, and family ties, but also as a result of forced migration
caused by wars, political upheavals, and religious persecution. Despite the historical significance of
this phenomenon, the careers and networks of most theater migrants remain dispersed across archival
sources in multiple languages and institutions, making systematic study difficult.

The T-MIGRANTS project, funded by the European Research Council (ERC) and based in Theatre
Studies at LMU Munich, addresses this gap by systematically collecting and publishing data on European
theater migrants in the 19th century—a period marked by mass migration, the rise of theater as an urban
mass medium, and the emergence of modern performing arts professions [1]. This project investigates
the mobility of theatre practitioners and examines how migrants shaped cultural institutions and
aesthetic developments, and how cross-cultural flows of theater practitioners contributed to European
cultural history.

A central objective of the project is to make this research data accessible and reusable in accordance
with FAIR principles [2]. In an initial work, the project’s team implemented a database, T-Migrants [3],
over the Percona MySQL Server relational engine, and populated it with forms that were manually
filled and uploaded into the database with ad-hoc tools. The T-Migrants database contains information
about persons, their migration trajectories, professional activities, social relationships, organisational
affiliations, and religious backgrounds as interconnected records. In addition to the T-Migrants database,
the team developed several methods to interact with the database. Figure 1 presents the T-Migrants
website, including the map visualization, the person detail pages, and charts with statistics about the
migrants.
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(a) Migration visualization. Red circles: locations; yellow circles: most frequent destinations (Vienna, Paris, New
York); black circles: migrating people; lines: migration paths. The interface supports 11 historical cartographies
from 1800 to the present.

(b) Person view for opera singer Irene Abendroth. (c) Migration reasons and directions charts.

Figure 1: The T-Migrants website: (a) interactive map visualization, (b) detail page for Irene Abendroth, and
(c) statistical charts of recorded migrations.

However, the relational model hinders the integration of the T-Migrants database with other data
sources, in particular with data published on the Semantic Web. To be part of the Semantic Web, we
developed the T-Migrants Knowledge Graph: an RDF representation of the T-Migrants database that is
described in this paper.

This short paper presents the T-Migrants Knowledge Graph and investigates the use of agentic AI in
its construction. We address three questions:

Q1. Can an implementer with no prior domain knowledge use an agentic AI tool to produce a functional
knowledge graph from a relational database?

Q2. What role does the AI tool play in the process—code executor or design partner?

Q3. What are the risks of this approach, and how can they be mitigated?

We investigate these questions in the following setting: three of the authors developed the T-Migrants
dataset as part of the T-MIGRANTS project and have deep domain knowledge. The fourth author,



who implemented the mapping to RDF, had no prior knowledge of the dataset or of specific related
ontologies (e.g., CIDOC-CRM, discussed in Section 2), and used Claude Opus 4.6 [13] as an agentic AI
assistant throughout the process.

The main contributions of this paper are the following:

1. A preliminary version of the T-Migrants knowledge base: a curated RDF dataset integrated with
Wikidata [4], GeoNames [5], DBpedia [6], and YAGO [7].

2. A preliminary version of an ontology to describe migrants, aligned with FOAF [8], Schema.org [9],
OntoBio [10], the W3C Organization Ontology [11], and the W3C Time Ontology [12].

3. Empirical observations on the use of agentic AI in ontology design and data mapping, addressing
Q1–Q3 above.

2. Related Work

Knowledge graphs for cultural heritage and the performing arts. The CIDOC Conceptual
Reference Model (CRM) [14] is the foundational event-based ontology for cultural heritage, now
standardised as ISO 21127. Large-scale knowledge graphs such as ArCo [15], which describes over
820 000 Italian cultural entities in 169 million triples, demonstrate the feasibility of national-scale
cultural heritage KG engineering. In the performing arts domain, Mitsopoulou et al. [16] propose a
dedicated ontology that addresses the ephemeral nature of performance events. The InTaVia knowledge
graph [17] is particularly relevant to our work: it integrates 112 000 persons from four European
national biographies using CIDOC-CRM and Bio CRM, enriched with Europeana and Wikidata links.
Our approach differs from these CIDOC-CRM–based projects by building on ontologies like Schema.org
as a lighter-weight foundation. Our decision to build on Schema.org was not motivated by simplifying
adoption and alignment with the broader Linked Open Data ecosystem—which could be a benefit—but
rather an initial decision made in the process of understanding the data we have at hand. As future
work, we need to decide whether to follow the current path or align with CIDOC-CRM.

Historical migration and biographical data. Structured datasets for historical migration are still
rare. The Mapping Manuscript Migrations project [18] tracks the provenance of medieval manuscripts
across collections, aggregating over 20 million RDF triples from heterogeneous sources using CIDOC-
CRM. Vesalainen et al. [19] create a dataset of over six million migration entries extracted from
19th-century Finnish church records, covering a time period similar to ours. For biographical modeling,
Bio CRM [20] extends CIDOC-CRM with classes for biographical events and distinguishes between
enduring roles and perduring events—a distinction that our ontology also makes, though without formal
alignment to a foundational ontology. OntoBio [10] provides a biographical ontology grounded in
Linked Data principles, with which our ontology is aligned. This is not a final design decision, but a
preliminary one in the current development stage of the T-Migrants Knowledge Graph.

AI-assisted ontology engineering. The use of large language models (LLMs) for ontology engi-
neering is a rapidly growing area. Caufield et al. [21] survey 34 papers and identify 46 distinct tasks
where LLMs have been applied, from specification to maintenance. Shimizu and Hitzler [22] argue
that LLM-based ontology engineering is an emerging research direction, with modular approaches
being particularly promising. On the practical side, Meyer et al. [23] report experiments in which
GPT-4 successfully substituted custom classes and properties with standard vocabularies such as FOAF
and the W3C Organization Ontology—a task similar to the vocabulary alignment step in our pipeline.
Gonzalez-Carvajal et al. [24] present OntoGenix, a multi-agent GPT-4 pipeline that generates OWL
ontologies and RML mappings from tabular datasets. Lippolis et al. [25] propose Ontogenia, which uses
metacognitive prompting to generate ontologies from LLMs, demonstrating that structured prompting
strategies can improve the quality of LLM-generated ontological artifacts. Our work contributes to
this line of research by reporting empirical observations on the use of Claude Opus 4.6 in a real-world



ontology design and data mapping project. Unlike prior work that focuses on specific subtasks (e.g.,
vocabulary alignment [23] or ontology generation [24, 25]), we examine the end-to-end process: from
relational data to a linked, vocabulary-aligned knowledge graph, using SPARQL UPDATE queries as
the transformation language. We focus on how the human–AI interaction evolved during the process
and what validation gaps this approach introduces.

It is worth noting that several established approaches exist for specific subtasks in our pipeline. Virtual
Knowledge Graph systems such as Ontop [26] provide an alternative to materialized RDF mappings by
exposing relational data through SPARQL without data duplication. For ontology alignment, dedicated
tools like BERTMap [27] offer validated, reproducible results. For entity linking of historical figures—a
particularly challenging task due to name variations and sparse records—specialized methods such as
those proposed by Graciotti et al. [28] for musical heritage entities are more reliable than general-purpose
LLMs. In our current work, the LLM handled these subtasks in an end-to-end fashion; integrating
specialized tools into the pipeline is a natural direction for improvement (see Section 6).

3. Ontology Design

The ontology was designed to capture the core entities and relationships present in the T-Migrants
database (cf. the person view and statistical charts in Figures 1b and 1c of Figure 1). The ontology
distinguishes between two kinds of entities. On the one hand, endurants are entities that are wholly
present at each moment of their existence: schema:Person, schema:Place, and schema:Organization.
On the other hand, perdurants are entities that unfold over time and have temporal parts: Migration,
Membership, Relationship, PersonName, and ReligionAffiliation. In the current version of the ontology,
this distinction is implicit in the modeling but not formally represented through inheritance from a
foundational ontology such as DOLCE [29] or BFO [30]. Aligning the ontology with a foundational
ontology is planned as future work.

Figure 2 presents an overview of the ontology we have developed so far using the Chowlk conceptual
diagramming language [31]. Colors are added to highlight the RDF vocabularies each term comes from
(e.g., yellow for FOAF, green for Schema.org, and blue for our proposed ontology, denoted with prefix
tm). The perdurant classes are the ones that are included in the union class (denoted with the circle
with the symbol ⊔). Each of these perdurant instances can be annotated with time (time:hasTime) and
location (tm:placedIn) properties. We extended the W3C Time ontology with a class to introduce string
descriptions of a temporal entity, as well as to denote that the available information was imprecise.

Figure 3 presents some example data describing Irene Abendroth. In particular, it shows how she
migrates from Karlovy Vari to Vienna because of her work (individual :AbeIre-00-migration-6). The
start and destination places are annotated with the properties tm:startPlace and tm:destinationPlace,
respectively. The migration reason is classified as tm:LabourMigrationReason, which is a subclass of
tm:MigrationReason.1 To locate the migration in the time, we use the :time-1 individual with data
property tm:dateStartFuzzy “1889,” which represents the starting date of the migration. That is, it is
known that Abendroth migrated in 1889 but the exact date is unknown. This uncertain information is
also represented with the object property time:hasBeginning, whose value represents a date occurring
between two certain boundary dates, the first and last day of year 1889.

Figure 4 describes how Abendroth’s relationships, occupations, and memberships are described.
There is a concrete relationship, the sister relationship :relationship-16839, and a relationship whose
type is not identified, relationship :relationship-3. As shown, some relationships can include a location.
Abendroth’s occupation is singer, and she has worked in this occupation in :work-2, when working for
Hofoper Wien. For the sake of space, we did not include class tm:EmploymentTour in Figure 2. Class
tm:EmploymentTour should be included as a subclass of class org:Membership, like many other types
of work described in the original dataset.

1For the sake of readability, Figure 2 does not include class tm:LabourMigrationReason, as well as other subclasses of
class tm:MigrationReason like, e.g., tm:EducationMigrationReason.



foaf:Person

foaf:givenName : xsd:string

foaf:familyName : xsd:string

rdfs:label : xsd:string

rdfs:comment : xsd:string

tm:source : xsd:anyURI

schema:Occupation

schema:name : xsd:string

schema:GenderType
tm:ImportSource

schema:Place

wgs84:lat : xsd:float

wgs84:long : xsd:float

tm:geoNamesID : xsd:integer

schema:Organization

schema:name : xsd:string

rdfs:comment : xsd:string

org:Membershiptm:Migration

tm:via : xsd:string

tm:Relationship

tm:PersonName

tm:givenName : xsd:string

tm:familyName : xsd:string

tm:ReligionAffiliation

tm:denomination : xsd:string

tm:Continent

tm:MigrationReason

ontobio:Religion

schema:hasOccupation

schema:gender

tm:importSource

schema:containedInPlace

schema:location

org:member

org:organization

tm:occupation

tm:migrant

tm:startPlace

tm:destinationPlace

tm:reason

tm:activePerson

tm:passivePerson

tm:placedIn

tm:relationshipOrganisation

tm:personNamePerson

tm:religionAffiliationPerson

tm:religion

tm:FuzzyInteval

tm:dateStartFuzzy : xsd:string

tm:dateEndFuzzy : xsd:string

time:TemporalEntity

time:Instant

time:inXSDDate : xsd:date

time:hasEndtime:hasBeginning

⨆

time:hasTime

foaf:Image

tm:Death

tm:Birth

tm:birth

tm:death

rdfs:comment : xsd:string

rdfs:comment : xsd:string

schema:image

tm:Country tm:City

rdfs:comment : xsd:string

time:after

time:before

Figure 2: Ontology overview. Classes are shown as colored rectangles. Arrows denote object properties; attached
boxes show selected datatype properties. The circle with symbol ⊔ represents a union class.

tm:startPlace

tm:destinationPlace

:AbeIre-00
a foaf:Person

foaf:givenName : "Irene"

foaf:familyName : "Abendroth"

schema:Female
a schema:GenderType

schema:gender

time:hasTime :AbeIre-00-migration-6
a tm:Migration

tm:migrant

:Abelre-00-migration-1-reason
a tm:LabourMigrationReason

tm:reason

schema:containedInPlace

schema:containedInPlace

schema:containedInPlace

:CZ-Prag-00
a schema:Place

wgs84:lat : "50.0833"^^xsd:float

wgs84:long : "14.4167"^^xsd:float

tm:geoNamesID : "3067696"^^xsd:integer

:KarlovyVary
a tm:City

:CzechRepublic
a tm:Country

:Europe
a tm:Continent

schema:containedInPlace

schema:containedInPlace

schema:containedInPlace

:ATV-VIE-00
a schema:Place

wgs84:lat : "48.21"^^xsd:float

wgs84:long : "16.3636"^^xsd:float

tm:geoNamesID : "2761369"^^xsd:integer

:Vienna
a tm:City

:Autria
a tm:Country

time:after

time:before

:time-2
a time:Instant

:time-4
a time:Instant

time:inXSDDate : "1889-12-
31"^^xsd:date

:time-3
a time:Instant

time:inXSDDate : "1889-01-
01"^^xsd:date

time:hasBeginning

:time-1
a tm:FuzzyInteval

tm:dateStartFuzzy : "1889"

Figure 3: Example subgraph for the opera singer Irene Abendroth, showing her migration from Karlovy
Vari to Vienna. We underscore individual entity names and include individual classes in the entities.

4. Mapping Pipeline

The T-Migrants knowledge graph is produced from the relational engine through a multi-step pipeline,
managed by a Rakefile that tracks file dependencies and ensures reproducibility. In each step 𝑘, we
provide a task description to the agentic AI model and ask it to generate: the updated RDF graph 𝐺𝑘,
the SPARQL UPDATE [32] queries that produce 𝐺𝑘 from 𝐺𝑘−1, a summary subgraph centered on Irene
Abendroth (used as a running example), the inferred ontology, and the corresponding diagrams. We
next describe the four task descriptions, S1–S4, to illustrate our workflow.

S1. Direct mapping to RDF. Load the MariaDB dump into a Docker container and write a Rust script



schema:hasOccupation :AbeIre-00
a foaf:Person

foaf:givenName : "Irene"

foaf:familyName : "Abendroth"

tm:activePerson tm:pasivePerson:Relationship-16839
a tm:SisterRelationship

:AbeMir-00
a foaf:Person

tm:activePerson tm:pasivePerson

tm:placedIn

:Relationship-3
a tm:Relationship

:WilAur-00
a foaf:Person

schema:containedInPlace

schema:containedInPlace

schema:containedInPlace

:ATV-VIE-00
a schema:Place

wgs84:lat : "48.21"^^xsd:float

wgs84:long : "16.3636"^^xsd:float

tm:geoNamesID : "2761369"^^xsd:integer

:Vienna
a tm:City

:Austria
a tm:Country

:Europe
a tm:Continent

org:role

time:hasTime

org:organization

:work-2
a tm:EmploymentTour

org:member

tm:placedIn:singer
a schema:Occupation

schema:name : "singer"@en

:time-1
a tm:FuzzyInteval

time:hasBeginning

tm:dateStartFuzzy : "1889"

time:after time:before:time-2
a time:Instant

:time-4
a time:Instant

time:inXSDDate : "1889-12-
31"^^xsd:date

:time-3
a time:Instant

time:inXSDDate : "1889-01-
01"^^xsd:date

:organization-71
a schema:Organization

schema:name : "Hofoper Wien"

Figure 4: Example subgraph showing Irene Abendroth’s occupation and relationships.

that exports the data as RDF, using prefixes tm and tmd for the ontology and data.2

S2. Normalise the data consolidating redundant nodes, rewriting string-valued foreign keys as IRI
references, and adding rdfs:label values to enumeration instances.

S3. Datatype annotation and cleaning. Annotate plain literals with explicit XSD datatypes (e.g.,
xsd:date, xsd:float, xsd:anyURI) and remove empty string literals introduced by NULL columns.

S4. Vocabulary alignment. Replace custom properties and classes with well-known vocabulary
equivalents from Schema.org, WGS84 [34], and SKOS [35]. Map authority identifiers to Wikidata
normalised properties (e.g., wdtn:P227 for GND), and Wikidata entity links to schema:sameAs.
Reify occupation strings into schema:Occupation instances. For enumeration classes (professions,
migration reasons, relationship types) use skos:Concept typing.

We used Claude Opus 4.6 for its large context window (allowing the full database schema and ontology
state to be loaded at each step), its ability to generate SPARQL and Rust code, and its support for
iterative dialogue. The SPARQL UPDATE queries are executed by the in-memory Oxigraph [36] store.
Some transformations caused information loss, which we recovered by modifying the corresponding
step. For example, in S4 the model replaced the custom property tmd:religion with schema:memberOf,
discarding temporal metadata about religion affiliation; after inspecting the Abendroth subgraph, we
reverted to a reified tm:ReligionAffiliation class. At each step, the implementer inspected the generated
subgraph and ontology diagrams and resolved issues with the domain expert coauthors. The decisions
made in S4 are not definitive, as this is a work in progress.

5. Conclusion

We return to the questions posed in the introduction. Regarding Q1 (feasibility): the resulting knowledge
graph covers the core entities of the T-Migrants database and is aligned with well-known vocabularies.
The process did not follow established ontology engineering methodologies, yet produced a functional
knowledge graph in approximately 10 hours of implementer effort. This suggests that agentic AI can
substantially lower the barrier for domain outsiders to produce an initial KG from relational data.
Regarding Q2 (role of the AI tool): the interaction evolved from fine-grained task specification (e.g.,
writing concrete SPARQL UPDATE queries) to a discussion mode in which the model proposed design
alternatives and the implementer made the final decisions. The AI tool was most effective as a design
assistant in dialogue with the human expert, not as an autonomous pipeline. Regarding Q3 (risks and
mitigation): the main risk is the absence of formal validation, as discussed in Section 6. If we were to
repeat this process, we would integrate symbolic validation tools (reasoners, pitfall scanners, SHACL
shapes) from the start, rather than relying solely on manual inspection of intermediate results.

A secondary observation is that the rigid structure of the relational data model complicates the

2We did not tell the model what a direct mapping is; it found the W3C Direct Mapping specification [33] on the web.



curation of heterogeneous biographical data. We are therefore exploring a more flexible, ontology-
driven curation interface generated from SHACL shape descriptions.

Reproducibility Statement. The supplementary materials including code and ontologies generated
in this work are archived for long-term preservation in DaRUS [37].

6. Limitations

The ontology and knowledge graph have not yet been validated with automated tools. Validation in
the current pipeline relies on manual inspection of subgraphs and ontology diagrams at each step,
complemented by discussion with the domain experts. While this review caught several issues (see
Section 4), it does not substitute systematic validation with pitfall scanners such as OOPS! [38], OWL 2
reasoners [39], or SHACL shapes [40, 41].

Our pipeline delegates substantial design work—vocabulary selection, property mapping, data
cleaning—to a commercial LLM (Claude Opus 4.6). The model may hallucinate plausible but incorrect
mappings, overlook established tools (e.g., Virtual Knowledge Graph systems [26], dedicated align-
ment tools [27], or specialized historical entity linking methods [28]), and its proprietary nature raises
reproducibility concerns. These risks can be mitigated by reinforcing the symbolic validation layers,
following the neuro-symbolic principle that neural components should be complemented by symbolic
verification [42]: just as software quality relies on automated checks (linters, tests, code review), AI-
generated ontological artifacts can be verified by symbolic tools. In such a hybrid approach, the LLM
proposes transformations while symbolic tools verify their correctness. Implementing this multi-layer
validation is our immediate next step.
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