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This presentation chronicles the journey of an older-generation computational chemist
and a young HPC expert, mediated via Al assistance, culminating in the successful
deployment of a multi-node research computing cluster. The cluster supports
molecular modeling and drug design, enabling large-scale molecular dynamics and
quantum chemistry calculations. The senior researcher's four-decade arc—from 1983
punch cards to 2025 Al-collaborative infrastructure—illuminates artificial intelligence's
role in transforming scientific knowledge transfer.

An initial Gaussian software request expanded into comprehensive cluster setup:
Rocky Linux 9, Slurm management, parallel filesystems, and seven key packages
(Gaussian, ORCA, GAMESS-US, Psi4, NWChem, CP2K and AMBER). This optimized
mixed GPU architectures (RTX A4000/RTX 4060) — a common reality in most
laboratories (perhaps fortunately for the average researcher), though uniform
hardware is preferable if affordable. Benchmarks yielded 85% parallel efficiency,
affirming production readiness.

The Al approach thrived despite hands-off administration, via an iterative model of
problem-solving, explanation, and reasoning. Complementary tools — Claude Al for
documentation, Grok for perspectives, DeepSeek for verification — fostered rapid
consensus, with human-led execution, validation, and adaptation essential. This
erodes barriers to retraining or consultancy, enabling expertise assimilation for
resource-limited institutions and heralding a paradigm shift in scientific knowledge
application.
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