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What Preemption Budget Specifies

A preemption budget is a credentialed governance parameter consisting of: a
maximum invocation count per defined time window, a maximum duration per
invocation, a refresh policy (temporal expiration vs. explicit replenishment), and a
credentialing authority that issues the budget within its scope. The autonomous
system consumes the budget through the same composite admissibility framework

that gates normal operations.

When the system invokes preemption — overriding normal admissibility gates to
commit an action that would otherwise be refused — the invocation consumes one
unit from the budget for the appropriate duration. Excessive consumption (high
invocation rate, repeated near-budget-exhaustion) raises governance-flagged events

that propagate through the mesh as credentialed observations.

Why Unrestricted Preemption Erodes Safety
Architecture

Without rate limiting, preemption is implicitly available whenever the system
declares an emergency. Operators in pressure environments — defense, emergency

response, time-critical logistics, contested operations — invoke preemption routinely.
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Each invocation is locally justified; the cumulative effect is that the safety-gate

architecture operates in name only.

The pattern is well-documented in safety-critical-systems literature. NASA Aviation
Safety Reporting System data, FAA accident reports, and defense after-action reviews
consistently show that 'emergency override available' becomes 'emergency override
default' under operational pressure. Process-level discipline does not reliably prevent

this; structural rate-limiting does.

How Budget Composes With Composite
Admissibility

When a contemplated action fails composite admissibility under normal gating, the
preemption pathway evaluates: does the operating context match the credentialed
preemption-permitted conditions, is sufficient budget available, would the invocation
produce a structurally-flagged event, and is the override credentialed by an authority

with sufficient standing for this operation.

If all conditions are satisfied, the action commits in emergency-accelerated or
emergency-overridden mode, the budget is decremented, and the invocation is
recorded in lineage with the credentialing authority's signature. If budget is
exhausted, the override fails — the action returns to normal admissibility refusal —
and the budget-exhaustion event itself becomes a credentialed observation

propagating to the credentialing authority for review or replenishment.

What This Enables for Audit-Grade Operation

DOD's emerging autonomy auditability requirements, FAA's drone-delivery
operational rules, and NHTSA's autonomous-vehicle safety reporting all converge on
requirements that preemption be auditable structurally rather than procedurally. "The

operator authorized the override' is process; 'the override consumed two of the



budgeted hourly invocations and the audit trail records the consumption' is

structural.

Preemption budget is the architectural primitive that satisfies the audit requirement.
Defense autonomy procurement (Anduril, Shield AI, Palantir's defense work),
emergency-response autonomy, and safety-critical-industrial deployments all benefit
from the structural discipline. The patent positions the primitive that audit-driven

governance will require as autonomy moves from pilot to production.



