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Abstract

As artificial intelligence systems evolve from passive analytical tools into autonomous
operational entities, a fundamental architectural gap becomes increasingly visible:
modern Al systems are capable of generating decisions and initiating actions without a
universally enforced authority-validation layer prior to execution.

Existing governance approaches largely focus on policy definition, post-event auditing,
alignment training, or orchestration frameworks. However, these mechanisms often
operate either before deployment or after execution has already occurred.

Certor™ introduces the principle of Authority Before Execution (ABE) — a runtime
governance architecture in which operational Al actions require independent
authorization before execution is permitted.

The framework separates intelligence generation from execution authority through
structured runtime validation, contextual integrity assessment, authorization mediation,
and traceable enforcement.

This paper argues that future autonomous systems will require not only aligned

intelligence, but also operational authority architectures capable of enforcing execution
legitimacy before actions occur.
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1.Introduction

The rapid expansion of autonomous Al agents, orchestration platforms, multi-agent
systems, and Al-driven infrastructure introduces a new class of operational risk.

Modern Al systems increasingly possess the ability to:

« Trigger workflows

« Execute operational tasks

e Interact with external systems

« Communicate with other agents

« Perform financial or organizational actions
« Autonomously adapt behavior over time

Current governance approaches focus largely on:
e Alignment
« Human approval loops
e Logging and auditing
« Policy management
« Ethical recommendations
« Orchestration-level coordination
However, these approaches often lack one critical property:

A mandatory runtime authority checkpoint between decision formation and operational
execution.

This distinction becomes increasingly important in environments where:

« Agents operate asynchronously

« Multiple models communicate autonomously

« Systems dynamically compose workflows

« Execution occurs faster than human supervision can realistically intervene
The core thesis of Certor™ is therefore:
Intelligence should not inherently imply execution authority.

Or more fundamentally:

Decision Is Not Execution.
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2.The Emerging Authority Gap

Many Al systems implicitly assume that once a model generates a valid output,
execution may proceed automatically.

This creates what may be described as the Authority Gap :the absence of a
structurally enforced runtime mechanism verifying whether an Al-generated action is
operationally authorized before execution occurs.

The problem becomes increasingly relevant in:

« Autonomous agents

« Tool-using language models

« Al workflow systems

« Multi-agent communication systems

« Al-enhanced cybersecurity infrastructures
« Financial automation environments

« Distributed Al ecosystems

Traditional governance approaches generally answer:
« What should Al do?
« What policies exist?
« How should models behave?

Certor instead asks:

Who authorizes execution at runtime?
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3.Authority Before Execution (ABE)

Certor™ introduces a structural runtime governance principle called:

Authority Before Execution (ABE)

Under this model:
Al systems may generate recommendations, intentions, or operational requests, but
execution cannot proceed unless an independent authority layer validates and
authorizes the action.
The architecture therefore separates:
Decision Formation
from
Execution Authorization
This creates a mandatory dependency chain:
Intent — Contextual Validation — Authority Validation — Authorized Execution
Without authorization:
« Execution is denied
« Operational actions cannot proceed
« Execution components remain non-authoritative by design
Core Principles:
No Permit — No Execution

Execution becomes permit-bound rather than inference-bound.

The future challenge of Al may therefore not be intelligence alone — but authority
before execution.
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4.Core Architectural Principles

4.1 Separation of Intelligence and Authority

Systems capable of generating outputs remain structurally separated from systems
authorized to approve operational execution.

This separation reduces the risk of:
o Autonomous drift
« Recursive escalation
« Unauthorized operational behavior
« Hidden execution pathways

The architecture enforces a foundational principle:

Decision Is Not Execution.

4.2 Runtime Contextual Integrity

Modern autonomous environments require more than static policy validation.
Operational requests may contain:

« Ambiguity

e Incomplete intent structures
« Contextual inconsistencies
« Manipulative phrasing

« Behavioral anomalies

To address this challenge, Certor incorporates contextual integrity assessment within
the runtime evaluation flow.

This layer may:
¢ Increase evaluation strictness
« Trigger deferment

« Require additional verification
« Enrich operational traceability
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Importantly, contextual analysis alone does not authorize execution.

Final execution authority remains dependent on the independent authorization layer.

4.3 Runtime Enforcement Mediation

All operational actions pass through a mandatory mediation layer responsible for
enforcing runtime authorization constraints.

This mediation layer:

« Does not independently generate operational intent

« Does not function as an autonomous decision-maker

« Does not directly perform operational execution
Instead, it enforces:

« Runtime authorization requirements

« Operational integrity constraints

« Execution dependency validation

« Policy-consistent enforcement behavior

This creates what may be described as an:

Execution Dependency Architecture

In this model, operational execution remains structurally dependent on runtime
authorization.

Governance therefore becomes an operational execution dependency rather than a
passive oversight mechanism.

4.4 Fail-Closed Operational Model
If:

« VValidation fails

« Authorization cannot be established

« Operational integrity conditions are not satisfied
« Runtime consistency cannot be verified
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execution is denied by default.

This differs fundamentally from orchestration systems that may continue operating
under degraded or partially validated conditions.

The architecture therefore preserves a strict runtime invariant:

No Permit — No Execution

4.5 Traceable Runtime Accountability

Each operational request may include:

« Trace identifiers

« Decision metadata

« Operational reasoning references
« Execution linkage structures

This enables:
« Auditing
« Institutional review
« Forensic analysis
« Operational accountability

Operational trust therefore becomes structurally measurable rather than implicitly
assumed.
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5.Multi-Agent and Inter-Agent
Implications

As Al systems increasingly communicate with:

« Other agents

« Autonomous workflows

« External systems

« Distributed reasoning environments

the governance challenge evolves from:

Human-to-Al supervision

to

Al-to-Al authority mediation

Certor proposes that inter-agent operational interactions themselves may require
runtime authorization, especially when communication can trigger execution chains or
system-level actions.

Under this model:

Agent communication becomes an operational event, not merely an informational
exchange.

This reframes governance from passive oversight into active runtime authorization
infrastructure.
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6. Comparison with Existing Governance
Models

Most governance approaches today fall into one of several categories:

‘Limitation HApproach
‘Behavior may drift post-deployment HAlignment Training
‘Not scalable at machine speed HHuman Approval

‘Coordinate actions but may not authorize themHOrchestration Systems

‘Action already occurred HPost-Execution Auditing

|
|
|
‘Does not enforce runtime control HPolicy Documentation ‘
|
|
|

‘Detects events rather than preventing them HMonitoring / Observability

Certor’s contribution differs structurally:

« Governance becomes an operational execution dependency
« Execution becomes conditional upon runtime authorization
« Authority becomes embedded directly into operational runtime flows

This transforms governance from advisory guidance into enforceable infrastructure.

7.Institutional and Operational
Relevance

The proposed architecture may become increasingly relevant in:

« Financial systems

« Healthcare automation

« Cybersecurity infrastructures

« Government Al deployments

e Industrial automation

« Critical infrastructure

« Defense environments

« Enterprise multi-agent ecosystems

In such environments, operational trust increasingly depends not only on intelligence
quality, but also on:
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« Runtime execution legitimacy
« Verifiable authority mediation
« Structured authorization flows
« Traceable operational accountability

As Al systems gain operational autonomy, runtime authority may become as
foundational as authentication and access control became in cybersecurity.

8.Discussion

The evolution of Al governance may mirror the historical evolution of cybersecurity.
Early computing environments focused primarily on:
« Capability
« Performance
« Connectivity
Only later did:
« Authentication
« Authorization
« [dentity management
« Runtime security
become foundational infrastructure layers.
Al systems may now be approaching a similar transition.
The next phase of Al infrastructure may therefore require:
« Runtime authority enforcement
« Structured execution dependency

« Context-aware operational validation
« Independently verifiable authorization architectures

In this context, Certor™ proposes not merely another governance framework, but a shift
toward:

Operational Authority Architecture
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This architecture may ultimately function as a:

Runtime Authority Layer

positioned between autonomous reasoning and operational execution.

Autonomous intelligence without runtime authority separation may become operationally
unsafe at scale.

9.Conclusion

This paper introduced Certor™, a runtime governance architecture based on the
principle of Authority Before Execution (ABE).

The framework argues that:
« Intelligence generation should remain structurally separated from execution
authority
« Runtime authorization must become mandatory
« Governance must evolve from advisory policy into enforceable operational
infrastructure
Additionally, the paper highlighted the importance of contextual integrity assessment
within operational evaluation flows, while preserving strict separation between analysis
and authority.

As Al systems continue moving toward autonomous operational behavior, trust may
increasingly depend not only on what systems can decide -

but on:
Who authorizes execution before action occurs.

The future of trustworthy autonomous systems may therefore depend on one
foundational principle:

Authority Before Execution
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