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Artificial intelligence—oriented materials data infrastructure and data
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Abstract Artificial intelligence is driving materials research toward a new data—driven paradigm of Al for Materials (AI4M), with data
being a key foundation for the success. Both the Genesis Mission program of U.S. and the Al for Science Strategy of U.K. identify the
collaborative operation of high—quality research datasets and supercomputing as national strategic infrastructure. China's Overall
Construction Plan for the New Materials Big Data Center also clearly aims to integrate national data resources to accelerate materials
research using Al. Currently, the lack of high—quality, AI compatible "ready—to—use" data is considered as the biggest bottleneck in
AI4M. It should be recognized that datasets are only a component of a larger whole of materials information since any dataset merely
reflects the scientific understanding of its creators. Limitations and bias are inevitable. The datasets that are effective today may not
necessarily be so in the future. This paper systematically analyzes new requirements that Al imposes on the content and form of materials
data, and proposes a future—oriented materials data infrastructure. It should be structured like a "tree" with a comprehensive information
data pool as the root and high—quality datasets/corpora as the leaves, which allows for sustainable evolution. By standardizing root
resources in advance, raw data can be reused and repurposed to meet the evolving needs of specialized models and general large language
models. A modular and assemblable data model is designed to address the standardization challenges caused by the diversity and
variability of material data. Building a national-level materials big data infrastructure is a long—term endeavor, crucial to the future
development of China's new materials industry. Forward—looking planning is required—not only to meet the current needs of creating
quality datasets, but more importantly, to aim on potential future demand on data sources, leaving enough room for development in the
years to come. Therefore, material data infrastructures with public welfare and service attributes should have an 'integrated pool and
warehouse' structure, catering to both datasets and comprehensive materials information pools, to balance the present with the future.

Keywords data infrastructure; data sets; data sources; data standardization; comprehensive materials information data pool
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