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Large Language Model Enabling Trusted Data
Spaces: Data Security Governance and Trust
Mechanisms Construction

Pei Lei' Chen Xiaoyu?

(1. Data Intelligence and Interdisciplinary Innovation Laboratory, Nanjing University, Nanjing 210023,
China; 2. School of Cultural Heritage and Information Management, Shanghai University, Shanghai
200444, China)

Abstract: [ Purpose/Significance ] This article explores the key components and implementation
pathways of trustworthy data spaces, with a particular focus on the role and impact of large language
model (LLM) technologies in data security governance and the construction of trust frameworks.
[ Method/Process ] A combination of theoretical analysis and practical case studies is adopted to examine three
core areas: data security governance, technical pathways of LLM, and the establishment of trust mechanisms.

[ Result/Conclusion ] The development of trustworthy data spaces requires deep integration across
institutional frameworks, technological infrastructures, and multi-stakeholder collaboration. LLM offer
powerful support for data security governance, particularly excelling in real-time monitoring, anomaly
detection, intelligent decision-making, and automated compliance management. The improvement of data
security governance hinges on the dynamic optimization of trust evaluation systems, which can enhance the
transparency and controllability of trusted data circulation through tiered protection strategies, cross-actor
collaboration mechanisms, and enhanced explainability. Ultimately, building trustworthy data spaces is not
only a matter of technological innovation but also a paradigm shift in data governance. Its implementation
must align with regulatory compliance, interoperability, and international standards to facilitate the efficient
allocation of data as a production factor.

Keywords: Trusted data space; Large language model (LLM); Data security governance; Trust mechanism;

Data governance framework
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