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As the development of Large Language Models (LLMs) matures, the focus of the research community
is undergoing a critical shift from a purely model-centric to a data-centric paradigm. It is now evident that
the quality, diversity, and composition of training data—not merely its scale—are the primary drivers of a
model’s advanced capabilities, from complex reasoning to reliable instruction following. However, acquir-
ing and curating such high-quality data remains a significant bottleneck. This tutorial provides a comprehen-
sive and practical guide to the state-of-the-art in data research directions for LLMs. We structure the tutorial
around the two core pillars of modern data strategy: intelligent data selection and advanced data synthesis.
In the first part, we delve into methods for curating the most valuable information from vast, noisy datasets,
covering techniques like LLM-as-a-judge for automated quality filtering and active learning for maximizing
annotation efficiency. The second part explores the synthetic data revolution, detailing paradigms that range
from generating complex reasoning traces (e.g., Chain-of-Thought) to deploying sophisticated multi-agent
workflows that can autonomously create high-quality, diverse instruction data from raw seeds. Finally, we
will conclude with a practical overview of open-source tools and platforms that facilitate these data-centric
workflows, empowering researchers and practitioners to build better models through better data. Attendees
will leave with a principled framework and actionable insights for designing and implementing the advanced
data strategies required to build the next generation of powerful, specialized, and aligned LLMs.
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