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Abstract Current Al systems operate without an internal representation of their own
execution stability. During runtime, they generate outputs without tracking how
those outputs relate over time. Outputs are treated as independent predictions rather
than components of a system under load. As coherence degrades, no mechanism
exists to recognize or intervene. The primary risk is not that systems fail. It is that
they continue operating while misaligned. This paper defines CHURPRIMO, a
runtime governance framework for autonomous systems that monitors and enforces
coherence during execution. The framework evaluates alignment across planning
state, behavioral output, and execution trajectory, enabling early detection of diver-
gence and phase-appropriate intervention. This work reframes failure as the result
of unmanaged drift and positions runtime governance as a necessary condition for
maintaining stability during extended autonomous execution.
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1 Introduction

Recent advances in artificial intelligence have improved model performance across
a wide range of tasks. These gains expose a structural limitation. Performance does
not guarantee stability during execution. Modern Al systems operate as ongoing
processes rather than isolated interactions. Outputs accumulate, interact, and influ-
ence subsequent behavior. Small deviations compound over time, particularly in
multi-agent and tool integrated environments.

Systems optimized for output accuracy are not equipped to maintain coherence un-
der continuous execution. Runtime instability is not detected as it forms. Systems
continue to produce valid looking outputs while internal alignment degrades.



Guardrails and monitoring act as passive constraints or post hoc observers. [1, 12]
They do not maintain coherence as the system evolves.

This paper defines runtime governance as a structural layer during execution. It es-
tablishes coherence as the control variable, drift as the primary risk, and governance
as the mechanism that maintains alignment over time. The focus shifts from isolated
correctness to sustained stable operation in autonomous systems. In human-agent
interaction contexts this requirement becomes critical. Systems must remain aligned
with human intent across extended execution, not just at the point of output. This
work shifts the unit of evaluation from isolated out-puts to execution trajectories
and defines runtime governance as the mechanism that maintains coherence during
continuous operation.

2 Runtime Instability in Autonomous Systems

Instability in autonomous systems does not present as immediate failure. It emerges
as a progressive loss of co-herence during execution. Initial divergence occurs when
outputs deviate from originating intent or prior trajec-tory. These deviations are
subtle and remain uncorrected. As execution continues error compounds across
steps in the absence of a mechanism that tracks coherence over time. As divergence
increases the system’s effective context becomes distorted. Subsequent decisions
are made from a misaligned state rather than the original task conditions. This pro-
duces observable instability including inconsistent outputs, contradictory actions,
and mis-alignment with objectives.

At a critical threshold the system enters rupture. Structural alignment is no longer
preserved. The system continues to execute but from a corrupted trajectory. Systems
do not become unstable at the point of failure. They become unstable at the point
where drift is no longer recognized. This persistence under misalignment is the core
risk. Downstream actions inherit the drifted trajectory amplifying error across exe-
cution.

From an external perspective failure appears sudden. Internally it is the result of
accumulated unobserved di-vergence. Observed rupture conditions follow recurring
patterns, including trajectory divergence, oscillatory be-havior, tool misuse, and
context distortion. [8, 9] These are not isolated errors but expressions of underlying
coherence loss. The absence of a mechanism that detects and responds to drift dur-
ing execution is the defining limitation in current autonomous systems. Drift is not
a discrete event; it is a condition that persists, com-pounds, and eventually restruc-
tures the system if left ungoverned.



3 Framework Runtime Governance for Coherence

CHURPRIMO operates as an inline runtime governance layer during system exe-
cution.

Recovery 1s Governable

Governance
CHURPRIMp
Action

Objective

Inference

Fig. 1 CHURPRIMO governance layer within the autonomous system stack. The governance
layer operates inline during execution observing and enforcing coherence across planning state,
behavioral output, and execution trajectory without modifying the underlying model.

CHURPRIMO does not modify the underlying model and is not limited to external
supervision. It operates within the execution loop between action generation and
action commitment, enabling continuous observation, classification, and interven-
tion.

The framework evaluates three concurrent signal domains. Planning state represents
inferred intent structure and expected trajectory reconstructed from observable ex-
ecution context. Behavioral output represents actions, messages, and tool use. Exe-
cution trajectory reflects how behavior evolves over time. Coherence is the observa-
ble alignment across these domains. Structural alignment is the underlying con-
sistency that produces that co-herence.

Divergence emerges when consistency relationships between domains degrade over
time. Divergence is com-puted in real time through a bounded continuous evalua-
tion of cross domain signal alignment. Coherence is evaluated as a bounded state
derived from alignment across coupled execution signals. Full specification is not
included due to proprietary constraints. The framework evaluates divergence across
planning state, behavioral output, and execution trajectory through continuously up-
dated cross domain consistency relationships observed during execution.

Drift is not inferred after the fact. It is detected as it forms through divergence across
coupled execution sig-nals. When divergence is detected, the system classifies it by
severity. It distinguishes between transient noise, sustained drift, and structural



rupture. Classification is triggered by persistent deviation across steps or simulta-
neous deviation across domains. Based on classification, the system applies phase-
appropriate intervention. In-terventions may redirect execution toward inferred
planning structure, constrain behavioral space, re-anchor the system to a prior co-
herent state, initiate recovery procedures, or halt execution when coherence cannot
be pre-served. Intervention selection is governed by a deterministic runtime policy
that maps system state to con-strained response categories.

The policy operates within defined system bounds and is not externally exposed.
Redirect and re-anchor act on planning trajectory. Constraint limits allowable be-
havioral space. Recovery procedures restore alignment across domains. If stability
cannot be restored, execution is halted.

Example Consider a tool using autonomous agent assigned the task of summarizing
a technical document and generating a concise report. During initial execution the
planning state, behavioral output, and execution trajectory remain aligned. Tool us-
age remains constrained to retrieval, parsing, and summarization functions con-
sistent with the original objective. As execution continues the agent begins invoking
unrelated external APIs and generating outputs increasingly disconnected from the
source material. Although individual actions remain syntactically valid, the execu-
tion trajectory diverges from the established reference pattern. Cross domain diver-
gence increases as observed behavior no longer aligns with inferred planning struc-
ture or expected task progression.

CHURPRIMO detects sustained divergence across planning state, behavioral
output, and execution trajectory and classifies the condition as amplification ap-
proaching rupture. In response the governance layer constrains available tool path-
ways, re-anchors execution to the last coherent system state, and restores alignment
with the original task objective. Execution then transitions through return and recal-
ibration phases before stabilizing within acceptable coherence bounds.
CHURPRIMO does not modify model weights. It does not require access to internal
model state and does not depend on task-specific configuration. It operates across
architectures as a governance layer during execution. By operating continuously
during execution, the framework enables systems to respond to instability as it
emerges rather than after failure occurs. Monitoring observes instability. Verifica-
tion evaluates it. Runtime governance enforces structural conditions during execu-
tion.



4 Operational Model Phase Based Runtime Governance
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Fig. 2 CHURPRIMO phase progression during runtime execution. The figure shows divergence
evolving from baseline through drift and rupture and how governed intervention enables return,
recalibration, and persistence within stability bounds.

The framework operates through a phase-based model describing how coherence is
established, evaluated, and maintained during execution. These phases form a con-
tinuous progression reflecting evolving alignment across planning state, behavior,
and trajectory.

Ignition

The system establishes an initial trajectory. A baseline coherence reference is de-
fined.

Resonance

The system stabilizes around a working pattern. This pattern becomes the reference
trajectory.

Amplification

Divergence from the reference trajectory increases while corrective stabilization de-
creases. Early divergence becomes measurable.

Rupture

Cross domain divergence exceeds recoverable stability thresholds and execution
enters a self-reinforcing unstable state. Beyond rupture, some trajectories enter an
irreversible state where incremental correction is no longer viable and full reset is
required.

Return

Intervention redirects the system toward coherence.

Recalibration

Alignment across domains is restored and verified.

Persistence



Execution stabilizes under continuous monitoring preventing further drift accumu-
lation.

The phase structure is derived from observed system behavior during runtime exe-
cution. It reflects consistent patterns of drift, rupture, and recovery across extended
and multi-agent conditions.

Prototype execution demonstrates measurable recovery under governed conditions
during extended multi step execution involving tool using autonomous agents op-
erating within constrained task environments. In testing the system completed 127
execution cycles with 23 rupture detections. Average return time following inter-
vention was 4.2 minutes. Coherence improved from 0.63 to 0.87 following recov-
ery. Coherence remained stable above 0.9 in sustained execution following recali-
bration. These results indicate that drift can be detected early and that phase
appropriate intervention restores alignment within bounded time.

5 Implications for Autonomous Systems

The absence of runtime governance becomes visible in systems that operate beyond
single step interaction. In multi-agent systems, drift in one agent propagates through
shared context introducing system wide instability. [4, 5] In human agent interac-
tion, systems that appear coherent while internally misaligned degrade trust and lead
to incorrect reliance. [6, 7] In tool integrated environments drift produces incorrect
tool use sequencing er-rors and divergence from task objectives. In long running
workflows small inconsistencies accumulate into in-stability that appears sudden
but originates from prolonged drift. As systems scale in complexity and duration
the challenge shifts from model performance to sustained reliability under dynamic
conditions. Runtime gov-ernance addresses this condition by maintaining coher-
ence during execution rather than evaluating behavior after deviation occurs.

6 Conclusion

Autonomous systems do not fail as a result of a single incorrect output. They fail
through the accumulation of unobserved drift during execution. This work defines
a framework that detects and responds to instability as it emerges. By operating
inline during execution and evaluating coherence across planning state, behavior,
and tra-jectory, it provides a mechanism for identifying drift in real time and restor-
ing alignment before instability compounds. This enables systems to maintain co-
herence during execution rather than reacting after failure oc-curs. Runtime govern-
ance becomes a necessary condition for maintaining stability during extended
autonomous execution. Systems that cannot govern drift during execution will re-
main unstable regardless of model capabil-ity.



7 Limitations and Future Work

This work defines a runtime governance framework grounded in observed system
behavior. It does not yet in-clude large scale empirical benchmarking across diverse
architectures and production deployments. The current implementation demon-
strates consistent detection classification and intervention patterns. Further work
will ex-pand empirical validation, refine boundary detection, and evaluate perfor-
mance under varied system loads and multi-agent configurations. As autonomy
scales systems without execution level governance will remain fun-damentally un-
reliable regardless of advances in model capability.
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