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Abstract
The recent growth of Large Language Models (LLMs) has expanded possibilities in data management, enabling
powerful natural language access, reasoning, and decision support. However, reliability and trustworthiness
remain major challenges when deploying LLMs in sensitive domains. Graph-based representations of knowledge
and data, e.g., knowledge and property graphs, provide a promising avenue to address these challenges. LLMs
generate fluent responses but often struggle with factuality, bias, hallucinations, and a lack of explainability.
Conversely, graphs provide structured, interconnected representations that can serve as grounding and validation
layers for LLM-based systems. In this context, Semantic Web technologies offer standardized graph-based
frameworks, e.g., RDF and ontologies, to formally model, link, and reason over knowledge.

The second edition of the Graph-enhanced LLMs for trustwOrthy Web data management (GLOW) workshop
explores how Semantic Web and graph technologies can be used to enhance the reliability of LLM-driven
data management systems. It investigates retrieval and reasoning techniques, as well as the use of ontologies,
constraints, and provenance metadata to assess and improve the trustworthiness of LLM outputs. The goal of the
workshop is to foster discussion on how established Semantic Web principles can guide the design of reliable
LLM-based web applications.
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1. Introduction

The increasing adoption of Large Language Models (LLMs) is reshaping how users access and reason
over heterogeneous data, while knowledge graphs, ontologies, and Semantic Web technologies continue
to provide structured foundations for representation, integration, querying, and reasoning. Their
combination creates new opportunities for data management, but also raises important questions about
the reliability, provenance, and accountability of LLM-driven systems. These challenges are particularly
relevant when LLMs interact with structured and evolving knowledge, where outputs may depend on
multiple sources, complex relationships, and domain-specific constraints. Graph-based representations
can help by providing structured evidence for retrieval and reasoning, while supporting verification,
validation, provenance tracking, and traceability of generated outputs.

The relationship between graphs and LLMs is also bidirectional. Structured knowledge can improve
the reliability of LLMs, while LLMs are increasingly used to construct, augment, query, and maintain
knowledge graphs. This introduces challenges related to ontology alignment, schemamapping, semantic
consistency, and validation of machine-generated knowledge. These issues are especially relevant to
the Semantic Web community, where provenance, interoperability, and machine-processable semantics
are long-standing concerns. Semantic Web technologies therefore provide a natural foundation for
developing LLM-based systems whose outputs can be grounded, inspected, validated, and ultimately
trusted.
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Following its first edition, held in conjunction with The ACM Web Conference (WWW’26), the
second edition of the Graph-enhanced LLMs for trustwOrthy Web data management (GLOW) workshop,
co-located with ISWC 2026, continues to investigate the emerging intersection of graph-based data
management and LLMs. GLOW provides a forum for discussing methods and applications in which
graphs contribute to trustworthy LLM-based systems, as well as approaches in which LLMs support
the creation and exploitation of structured knowledge. Particular attention is given to grounding and
retrieval, reasoning and verification, provenance and explainability, semantic validation, knowledge
graph construction and querying, and the evaluation of graph-enhanced LLM systems. Through these
perspectives, the workshop aims to advance the design of more reliable, transparent, and accountable
approaches to knowledge-intensive data management.

2. Workshop Statistics

The second edition of GLOW received contributions from authors across 19 countries. A total of 30
papers were submitted to the workshop. The submissions underwent a peer-review process in which
61 reviews were completed by the members of the Program Committee. Based on this evaluation, 13
papers were accepted for presentation and inclusion in the proceedings, resulting in an acceptance rate
of 43%.

3. Workshop Program

The workshop program brought together contributions exploring how graph-based representations
and Semantic Web technologies can enhance the reliability, transparency, and effectiveness of Large
Language Models for Web data management. The accepted papers reflected the broad scope of GLOW,
spanning graph-grounded retrieval and reasoning, knowledge graph construction and access, prove-
nance and verification, as well as applications in scientific and industrial domains.

A significant part of the program focused on grounding LLMs in structured evidence. The presented
approaches investigated graph-enhanced retrieval and knowledge-augmented generation for question
answering, fact verification, recommendation, and multimodal reasoning, with particular attention
to evidence selection, multi-hop reasoning, and the separation between generation and verification.
Several contributions addressed hallucination and factual reliability directly, using knowledge graphs
not only as sources of contextual information, but also as mechanisms for probing model knowledge,
validating generated claims, and supporting explicit abstention or verification when the available
evidence is insufficient.
A second major theme concerned the trustworthy construction, integration, and querying of struc-

tured knowledge. Contributions explored LLM-assisted schema mapping, knowledge graph augmenta-
tion with provenance and semantic validation, and natural-language interfaces to RDF graphs. Related
work also considered the reliability of evaluation itself, including the adaptation of established bench-
marks to evolving knowledge graphs. Across these contributions, provenance, ontology alignment,
constraint validation, and graph-grounded correctness emerged as key mechanisms for making LLM-
based data management processes more transparent and auditable.
Finally, the workshop highlighted the applicability of graph-enhanced LLMs across heterogeneous

and knowledge-intensive settings, including biodiversity research infrastructures, biomedical question
answering, industrial maintenance, power-line operations, and data-driven recommendation. These
applications illustrated how structured domain knowledge can connect heterogeneous evidence sources
while preserving their semantics, provenance, and operational context. Taken together, the program
highlighted the multiple roles that graphs can play in trustworthy LLM systems: as sources of grounding
evidence, structures for retrieval and reasoning, interfaces to heterogeneous data, and explicit substrates
for validation, provenance tracking, and verification.
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