SPARQL Query Portal for Eclipse
Dataspace Connector (EDC) Integration

Background

Modern construction and industrial ecosystems rely on vast, heterogeneous datasets spanning
assets, sensors, lifecycle information, and digital product passports. Accessing and integrating this
data is challenging due to siloed storage, varying formats, and strict data governance requirements.

Eclipse Dataspace Connector (EDC) provide a standardized framework for secure and governed data
exchange between organizations. They enforce usage policies, consent management, and data
traceability, which are critical in industrial and construction contexts where sensitive or proprietary
data is shared.

SPARQL is the standard query language for RDF-based semantic data. It allows rich, expressive
gueries across heterogeneous datasets, supporting data linking, reasoning, and advanced analytics.
Without SPARQL, users are limited to pre-defined data access methods, which hinder discovery and
interoperability.

Current Gap

Although EDCs manage secure data transfer and SPARQL enables semantic querying, there is
currently no unified APl-based portal that allows users to query multiple EDCs through SPARQL in a
user-friendly way. Users must manually connect to individual SPARQL endpoints, handle credentials
and policies separately, and aggregate results themselves—a process that is time-consuming and
error-prone.

Project Overview

This project will develop an API-driven SPARQL query portal to enable seamless access, exploration,
and querying of semantic data across multiple EDCs. The portal will unify heterogeneous data
sources, enforce security and usage policies, and provide intuitive query and visualization
capabilities. This tool will streamline access to distributed semantic data across EDCs and empowere
users to perform complex SPARQL queries without deep technical expertise, and eventually facilitate
interoperability and data-driven decision-making across multiple stakeholders.

Objectives and deliverables

e Develop a RESTful API to query RDF datasets via SPARQL endpoints.

e Integrate the portal with multiple EDC instances for secure, governed access.

e Support dynamic query composition and result visualization (tabular or graph formats).
e Ensure compliance with EDC security, authentication, and data usage policies.

Useful knowledge / skills

1. API Development



o RESTful API design and implementation.
o Authentication/authorization (OAuth2, JWT, or similar).
o Data serialization (JSON, XML) for API responses.
2. Backend Development
o Programming languages: Java (EDC-native) or Python/Node.js for service layer.
o Query execution and result aggregation from multiple SPARQL endpoints.
o Error handling, logging, and monitoring.
3. Frontend / Visualization (if building a Ul)
o Basics of web development: HTML, CSS, JavaScript.
o Interactive data visualization (tables, graphs).
o Query builder Ul logic (optional but recommended).

You will have the chance to obtain these knowledge / skills

1. Semantic Web & RDF/SPARQL
o Understanding of RDF (Resource Description Framework) data model.
o Proficiency in writing and optimizing SPARQL queries.
o Knowledge of RDF serialization formats (Turtle, JSON-LD, RDF/XML).
2. Graph Databases / Triple Stores
o Experience with Virtuoso, Blazegraph, GraphDB, or Fuseki.
o Understanding of SPARQL endpoint deployment and tuning.
3. EDC (Eclipse Dataspace Connector)
o Understanding of EDC architecture, connectors, and policies.
o Knowledge of how to register, discover, and consume data assets via EDC.
o Familiarity with data usage agreements and security enforcement in EDC.
4. Integration & Interoperability Standards
o Industry 4.0, AAS (Asset Administration Shells), or Digital Product Passports.
o Experience with other semantic standards or ontologies in construction/industrial
domains.
5. Data Security & Governance
o Access control and data usage policies.
o Handling credentials for connecting to EDCs securely.
6. Performance Optimization
o Caching SPARQL results.
o Query federation across multiple endpoints efficiently.
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If you have question or are interested, please contact Junda Huang. huang@uni-wuppertal.de
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