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Abstract
Wikidata is increasingly used as a shared knowledge hub for enriching application-specific datasets, yet integrat-
ing it with heterogeneous data sources still requires addressing differences in formats, schemas, access mech-
anisms, and target application requirements. This demo paper presents the use of Chimera, an open-source
framework for building composable semantic transformation pipelines, to support data harmonisation and fu-
sion with Wikidata. The demo focuses on a mobility scenario in which public transport stops are retrieved from
a GTFS Schedule feed, lifted into RDF according to a reference ontology, enriched with nearby landmarks from
Wikidata via dynamically generated queries, and finally converted to the target format required by a dashboard
application. Chimera supports this workflow by combining the execution of knowledge conversion mapping
rules, RDF graph operations, and Apache Camel integration patterns into configurable pipelines. The demo
shows how Chimera reduces the effort required to implement data harmonisation and integration workflows
leveraging the knowledge represented within the Wikidata graph.
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1. Introduction

Wikidata provides a large, openly accessible knowledge graph [1] that can be queried and reused in
a wide range of applications, from data enrichment to exploratory analytics and semantic search. Its
value, however, is not limited to direct querying: Wikidata can also act as an integration layer that
connects local, domain-specific datasets with shared identifiers, descriptions, classifications, and rela-
tionships. This is particularly relevant in application scenarios where organisations need to combine
internal or domain-specific data with external knowledge while keeping the resulting workflow main-
tainable and reproducible. At the same time, the practical integration of Wikidata with heterogeneous
data sources remains challenging.
Application data often comes in non-RDF formats such as CSV, JSON, XML, ZIP archives, or API re-

sponses, while target systems may require application-specific output formats. Moreover, integration
workflows typically involve multiple steps: accessing data, harmonising it through a reference ontol-
ogy, enriching it with external knowledge, querying or validating the resulting graph, and exporting it
to the expected target representation. Different use cases require flexible combinations of specialised
operations, depending on data size, frequency, performance requirements, and integration constraints.
As a result, custom dedicated components are usually developed, with issues related to maintainability
and reusability.
This demo paper showcases how the Chimera1 framework could address these challenges by

supporting the development of data harmonisation and fusion solutions integrated with Wikidata.
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Chimera is implemented by building on the Apache Camel2 integration framework and provides modu-
lar components for semantic data transformation pipelines, including RDF graph operations and knowl-
edge conversion operations [2]. It allows developers and data engineers to define pipelines declar-
atively, combining Chimera components with production-ready Camel components for integration
with heterogeneous protocols and services.

The presented solution has been developed for the Knowledge Graphs for Data Interoperability with
Chimera tutorial3 [3] that provides additional material on Chimera. By focusing on a concrete mobility
use case, the goal is to populate an interactive dashboard showing public transport stops and nearby
landmarks by processing transport operator feeds and Wikidata entities. In this paper, we present
in detail the approach followed with a specific focus on how Wikidata-based enrichment can be op-
erationalised within reusable semantic transformation pipelines. The aim is to make the approach
available beyond the tutorial setting and to demonstrate how other applications can leverage Chimera
in a similar fashion to integrate local data with Wikidata and produce application-ready outputs.
The remainder of the paper is organised as follows. Section 2 presents related work and back-

ground concepts, Section 3 introduces the demo scenario, Section 4 describes its implementation using
Chimera, Section 5 discusses its implications for Wikidata-based applications, and Section 6 concludes
the paper.

2. Related Work and Preliminaries

Wikidata is increasingly used as a shared knowledge hub to enrich application-specific datasets with
identifiers, labels, descriptions, classifications, and relationships that can be retrieved via the Wikidata
Query Service [4]. Recent work such as KIF [5], adopts the Wikidata data model and vocabulary as a
common abstraction for virtually integrating heterogeneous knowledge sources through user-defined
mappings. Our approach materialises source data as RDF and uses Wikidata as one of the enrichment
sources, while allowing the resulting graph to conform to an application-specific ontology and to be
serialised into the format required by the target system. Consequently, the approach is not tied to
Wikidata as the reference model, although it incurs the computational and storage costs associated
with RDF materialisation.

Declarative mapping languages are central to constructing knowledge graphs from heterogeneous
data using a reference ontology [6]. Many mapping languages and related processors have emerged
to provide maintainable and scalable ETL solutions for this task [7]. Mapping rules can be defined
and executed to bind input data sources to Wikidata entities. These tools are highly relevant for the
lifting phase of a semantic integration workflow, but they primarily focus on generating RDF graphs
from source data (lifting) rather than orchestrating complete application-oriented pipelines. An any-to-
RDF-to-anymapping approach can support interoperability and integration across various information
systems by enabling a lowering procedure from RDF to the target output format [8, 9].
Federated query systems provide another complementary approach [10]. Such frameworks enable

querying across multiple SPARQL endpoints and may include Wikidata among the queried sources.
This is effective when data is already available as RDF or exposed through SPARQL interfaces.

In the proposed demo, we leverage the Chimera [2] framework, built on top of Apache Camel, to
operationalise Wikidata as an enrichment source within an executable and reproducible pipeline for
data harmonisation and fusion. Apache Camel provides a large catalogue of reusable components4
for interacting with heterogeneous data sources and sinks, including file systems, relational databases,
message brokers, and web services. These components can be composed through Enterprise Inte-
gration Patterns (EIPs) [11] to define executable data processing pipelines. Building upon this foun-
dation, Chimera extends Apache Camel with domain-specific components tailored to Semantic Web
applications. In particular, the graph component enables RDF graph management operations, such as

2https://camel.apache.org/
3https://cefriel.github.io/kg4di/
4https://camel.apache.org/components/4.18.x/
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querying and updating remote triplestores through SPARQL, while the mapping-template component
supports data harmonisation through declarative transformations specified in the Mapping Template
Language (MTL)5 [9] or RML [12]. A comparison of Chimera against alternative approaches for knowl-
edge graph construction and RDF-based data integration pipelines is provided in [2]. Chimera differs
mainly in its integration with Apache Camel, which allows semantic data operations to be combined
with a broader catalogue of connectors and EIPs to satisfy heterogeneous integration requirements,
but has the drawback of requiring familiarity with the framework and the Java ecosystem.
In this paper, we focus on the materialisation of an integrated graph combining data from struc-

tured data sources (i.e., set of CSV files) and Wikidata. The resulting graph is then transformed in the
data format required by the target application. However, the wide range of reusable components con-
figurable within a Chimera pipeline enables data retrieval from heterogeneous information systems,
including systems based on virtualisation or federation.

3. Scenario

The proposed scenario exemplifies the challenges of implementing mobility-related services from het-
erogeneous data sources and how knowledge graphs can help address them [13]. The demo aims to
develop a solution for collecting data to power an interactive dashboard that encourages public trans-
port use by showcasing landmarks and points of interest near public transport stops. The solution
should support multiple stakeholders in the mobility domain to contribute data independently while
preserving interoperability and avoiding conflicts between datasets. As an example stakeholder, we
consider public transport operators, which typically publish network and timetable information using
the General Transit Feed Specification (GTFS)6. GTFS is an open standard for describing transit systems
through structured datasets containing information such as stops, routes, trips, and schedules. To en-
rich the transit data, information about nearby landmarks should be retrieved from Wikidata through
queries executed against the Wikidata Query Service. Finally, the enriched data should be forwarded
to an external service that populates a dashboard where public transport stops and landmarks are rep-
resented by markers of different colours. In the demo, every user can test the solution by selecting a
publicly available GTFS feed7. The implemented integration processes the GTFS feed and adds new
data to the dashboard by combining transit and landmark information, creating a richer representation
of the urban environment. The technical implementation is performed using the Chimera framework
and is described in Section 4.

4. Implementation

The described scenario is implemented in a demo as a set of Chimera pipelines, shown in Figure 1
and available on GitHub8. The input GTFS feed is first transformed into an RDF knowledge graph,
which is subsequently enriched with data retrieved fromWikidata. Finally, the resulting graph is then
transformed into the application-specific format required by the dashboard.

4.1. RDF Knowledge Graph Construction

The input consists of a GTFS Schedule feed distributed as a ZIP archive. The Camel File component is
used to read the feed and unzip the files. Relevant information about public transport stops is extracted
and lifted into RDF through an MTL mapping executed by Chimera’s Mapping Template component.
The mapping transforms the tabular GTFS representation into a knowledge graph based on a reference
semantic model, where stops are represented as geographic features together with their labels and co-
ordinates. Geographic positions are lifted to a GeoSPARQL representation using geo:hasGeometry

5https://github.com/cefriel/mapping-template/wiki/Mapping-Template-Language-(MTL)
6https://gtfs.org/
7A large open-source catalogue is maintained by MobilityData at https://mobilitydatabase.org/
8https://github.com/cefriel/kg4di/tree/v1.0/camel-routes-exercises/e2
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Figure 1: Diagram representing the Chimera pipelines implemented for the considered scenario

and geo:asWKT, which produces the WKT literals required by the Wikidata wikibase:around service.
These geometries, as described in subsection 4.2 are then injected into dynamically generated SPARQL
queries used to retrieve nearby landmarks and points of interest from Wikidata. The RDF graph pro-
duced in this phase serves not only as a harmonised representation of the source data but also as the
basis for the enrichment process.

4.2. Knowledge Graph Enrichment and Aggregation

For the query to be used on Wikidata for the enrichment process, rather than executing a predefined
SPARQL query, we define a Chimera pipeline, shown in Figure 2 that uses a second MTL mapping
to dynamically generate a SPARQL CONSTRUCT query from the lifted graph, shown on the left side of
Figure 3. The generated query, shown on the right side of Figure 3, embeds the coordinates of the trans-
port stops obtained from the GTFS data and exploits Wikidata’s geospatial services to identify nearby
landmarks and points of interest. This demonstrates how MTL can be used not only for conventional
data transformation, targeting common formats such as JSON or CSV but also for the generation of
SPARQL queries.
The generated CONSTRUCT query is executed against theWikidata Query Service9 through Chimera’s

Graph component, producing a second RDF graph containing nearby geographical entities together

9https://query.wikidata.org/

https://query.wikidata.org/


with selected information, such as labels, coordinates, and image references. The first graph and the
Wikidata graph are then combined using the enrich EIP and Chimera’s graph aggregation capabilities
to produce a single integrated knowledge graph.
The aggregated RDF graph can be potentially stored as an intermediate artefact to support the con-

struction of a larger KG, illustrating a key advantage of using RDF as the common representation for
the integration pipeline.Additionally, this approach decouples data acquisition from downstream anal-
ysis and visualisation, while also facilitating extensibility. Other data sources can be integrated by
configuring the corresponding endpoint and adapting the pipeline, without affecting either the GTFS
ingestion workflow or the downstream components.

Figure 2: Chimera YAML route used to produce the SPARQL construct query

4.3. From the Knowledge Graph to the Dashboard

In the final stage, the integrated knowledge graph is lowered into the CSV format required by the
dashboard through an MTL mapping executed by the Mapping Template component. The mapping
extracts information from the knowledge graph through a SPARQL query, obtaining both public trans-
port stops and nearby landmarks, generating records containing their labels, coordinates, type, and,
when available, image links. The produced dataset is delivered to the endpoint exposed by the dash-
board application via the Apache Camel HTTP component and proper authentication configuration.
The dashboard visualises the integrated information on an interactive map, where transport stops and
Wikidata landmarks are represented through different markers and enriched with contextual informa-
tion retrieved during the integration process.

4.4. Deployment

The demo is packaged to be reproducible with minimal setup. The Chimera runtime, route definitions,
templates, custom functions, and dashboard can be launched in any containerised environment. Users
can add GTFS ZIP archive in the configured input folder, execute the pipelines, and inspect the resulting
map through a locally hostedweb interface. Detailed instructions and alternative execution approaches
are available in the README 8.



Figure 3: On the left, MTL mapping used to produce the SPARQL Construct query executed on Wikidata. On
the right, resulting SPARQL query obtained for specific stop places.

5. Potential Impact for Building Wikidata Applications

The proposed approach supports the development of Wikidata-based applications by separating en-
richment logic from application code. Rather than querying Wikidata directly from the user-facing
application, developers can define a reusable semantic integration pipeline whose output is consumed
by the target system. In the demonstrated use case, the dashboard does not need to handle GTFS
parsing, Wikidata query generation, or RDF graph aggregation; it only consumes the final CSV repre-
sentation produced by the pipeline. This reduces coupling and makes the enrichment process explicit,
configurable, and easier to maintain.
The use of RDF as an intermediate representation also enables a more transparent and data-driven

integration process. Local data that are not natively represented as RDF, such as CSV files, JSON
documents, API responses, or domain-specific archives, can first be lifted into a knowledge graph and
then used to guide Wikidata enrichment. In the demo, for example, the coordinates extracted from the
GTFS feed determine the spatial search performed on Wikidata. The resulting intermediate graph can
be inspected, queried, serialised, validated, or further enriched before being lowered into the format
required by the final application. This is useful when developers need to assess whichWikidata entities
were retrieved, how they relate to local data, and whether additional filtering or ranking is needed.

Finally, the approach lowers the effort required to adapt Wikidata-based enrichment to different
application scenarios. Since Chimera pipelines are assembled from declarative route definitions and
templates, individual steps can be modified without rewriting the whole application. The same pattern
can be adapted to another city by changing the input GTFS feed, to another category of Wikidata
entities by modifying the CONSTRUCT template, or to another dashboard by replacing the lowering
template. Although the demo focuses on mobility data, the same architecture can support applications
in domains such as cultural heritage, tourism, logistics, environmental monitoring, and smart-city



services. Overall, the main impact of the proposed approach is to make Wikidata-based enrichment
more modular, reproducible, and adaptable across domains.

6. Conclusions and Future Work

This demo paper presented the use of Chimera for building composable semantic transformation
pipelines that integrate application-specific data with Wikidata.
The demo illustrates how Wikidata can be used not only as a standalone knowledge base to be

queried by applications, but also as an enrichment source within a broader semantic interoperability
workflow. By preserving RDF as an intermediate, queryable representation, the pipeline decouples
input formats, external knowledge retrieval, and output generation. Moreover, the presented approach
demonstrates that Wikidata-based enrichment can be implemented as a reusable pipeline rather than
as ad hoc application code. The implementation combines standard Camel integration mechanisms
with Chimera’s RDF-aware components, allowing the same architecture to be adapted to other input
formats, reference ontologies, enrichment endpoints, and target applications.
Further experiments will investigate how the same approach can be reused in other application

domains where Wikidata can provide contextual knowledge for heterogeneous local datasets. Future
work will also focus on automating pipeline configuration and mapping rules using AI agents.
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