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Spatiotemporal Composability
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Abstract

Modern software—from plugin systems to self-evolving agent harnesses—increasingly requires dynamic composition,
yet its formal foundations remain underdeveloped. We identify two orthogonal dimensions of the problem: temporal
composability, the ability to completely revert a component’s side effects upon removal, and spatial composability, the
ability to declare and reactively manage inter-component dependencies. We address the two dimensions by lifting classical
effect and coeffect concepts to runtime mechanisms. In particular, we formalize revertible effects and reactive coeffects,
unify them into a single confext type, and give a calculus of dynamic composition whose metatheory carries spatiotemporal
composability from a single component to a whole system of interleaved components.
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Mismatch: Fine-Grained Runtime Changes vs. Coarse Restart Mechanisms
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