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EQSIM Agent is an AI-powered, agentic system under active development for interactive 
exploration of SGMD data. It uses a large language model (LLM) to interpret natural-language 
questions and dynamically orchestrate a set of tools to support multi-step workflows, including 
metadata lookup and filtering, time-series retrieval, and targeted analysis operations. Rather than 
relying on a fixed processing pipeline, EQSIM Agent executes flexible workflows and maintains 
conversational context across turns, enabling iterative, natural-language querying. The primary 
interface is a browser-based web application with a chatbot-style interaction model. Responses 
are returned as text, videos, interactive plots, and maps, allowing users to inspect and compare 
waveforms and explore spatial patterns directly in the browser. The first instance of EQSIM 
Agent includes a vision-language-model-based waveform-similarity search, with additional 
analytics and domain-specific features under development. For future development, we plan to 
leverage GPU-accelerated parallel execution on DOE HPC systems, such as NERSC Perlmutter, 
to efficiently retrieve and analyze tasks in our massive high-resolution datasets (e.g., over 1 
petabyte of 6.25m grid resolution data). As a functional prototype, the core agentic workflows 
are operational, with ongoing work to improve robustness, validation, security, and scalability. 
We welcome audience feedback on high-value use cases and requirements to guide and prioritize 
future development. 
 
 
 


