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Figure 1. Moving a contailnerized geospatial AI stack from a single-host prototype to a shared HPC cluster. The implicit assumptions on the left are what the
runtime, data, and execution contracts make explicit.

Reproducibility in convergence science depends on treating compute scheduling, geospatial cataloging, and access governance as one design surface.

= The gap = Three contracts = Design validation

Geospatial Al workflows often break when teams move from cloud development Standardize the contracts, then let heterogeneous backends sit behind them. Operational evidence from deployment behavior, not a benchmark suite. A formal cross-site
to HPC production. Containers package dependencies, but execution benchmark is future work.
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settings. The API contract, input bindings, output paths, and status schema do not

change. Only the runtime layer beneath them does 2 One job contract holds across local container mode and HPC dispatch mode.

The same job schema, status state machine, and artifact registration path
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Middleware decisions that are often treated separately are tightly coupled in practice. Scheduler behavior influences data movement. Data contract design influences serving latency. Access policy influences what can be replayed and audited.

Infrastructure patterns deserve evaluation by contract quality and transferability across sites, not only by raw throughput. A system that runs slightly slower but stays replayable, auditable, and portable can be worth more to convergence science than
a brittle fast path.

The pattern transfers to hazard response mapping, agriculture monitoring, and urban change analysis, as long as the data contract and scheduler interfaces stay explicit.
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