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Abstract

Authority Engineering establishes an ontology and taxonomy for understanding how authority
becomes consequence within complex systems. The ontology identifies three irreducible
primitives—Authority, Consequence Seams, and Consequence. The taxonomy provides a
structured classification framework for analyzing authority structures, consequence types,
governance mechanisms, engineering controls, and failure modes.

Neither ontology nor taxonomy alone provides a repeatable process for performing analysis. A
discipline becomes engineering when independent practitioners can apply a common method to
a shared reality and produce materially similar conclusions. Without procedure, Authority
Engineering remains descriptive rather than operational.

This paper introduces the Authority Engineering Methodology, a domain-agnostic, standardized
process for discovering authority, identifying consequence seams, locating sovereignty,
evaluating enforcement mechanisms, diagnosing structural failures, and designing
interventions. The methodology introduces no new primitives and derives entirely from the
Authority Engineering Ontology v1 and Authority Engineering Taxonomy v1. Its purpose is to
transform Authority Engineering from an abstract descriptive framework into a reproducible,
ergonomically viable engineering practice applicable across any system domain.
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1. Purpose of the Methodology

The objective of Authority Engineering is not merely to describe systems but to govern how
authority becomes consequence. The Ontology defines the irreducible objects of study. The
Taxonomy defines how those objects are classified. The Methodology defines how they are
analyzed. Without a methodology, Authority Engineering remains dependent upon practitioner
intuition. Different analysts may identify different authority structures, different consequence
seams, or different governance failures despite examining the same environment. The purpose
of this methodology is to establish a repeatable process capable of producing consistent
analysis across practitioners and system types.

The methodology exists to answer six questions:

Where does authority exist?

What consequences are reachable?
Where do consequences become real?
Who controls realization?

Can realization be prevented?

What structural failures exist?

2. Methodological Assumptions

The methodology inherits all foundational assumptions from the Authority Engineering Ontology.

Published by Cyber Terrain LLC | cyberterrain.ai

Authority Exists Independent of Legitimacy: Authority is a descriptive property. An entity
either possesses the capacity to determine a consequential future or it does not. Formal
or systemic approval neither creates nor destroys authority.

Consequence is the Regulated Object: Systems ultimately care about consequences
rather than executions. Execution is observed because consequence is difficult to
govern. Authority Engineering reverses this emphasis.

Consequence Cannot Be Regulated After Realization: Once consequence occurs, the
possibility space has collapsed. Governance becomes forensic rather than preventative.

Consequence Occurs Locally: Every consequence is realized at a specific boundary
where possibility transitions into fact. There are no distributed consequences without
local realization points.

Sovereignty Must Converge with Realization: The ability to determine admissibility must
exist at the location where consequence becomes real. Any separation between
sovereignty and realization introduces governance instability.
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o Enforcement is Required for Control: The ability to evaluate admissibility without the
ability to alter outcomes does not constitute effective governance. Sovereignty without
enforcement is structurally incomplete.

3. Practitioner Principle

Authority Engineering proceeds from consequence backward, it is not reverse engineering.
Reverse engineering reconstructs implementation mechanics. Authority Engineering
reconstructs consequence architectures. The objective is not to explain how a system works,
but to identify how authority reaches consequence seams, where sovereignty exists, and where
consequence can be governed.

The analyst does not begin by cataloging permissions, internal mechanics, or predefined
system components. The analyst begins by identifying material consequences and tracing
backward toward the authority structures, topologies, and surfaces capable of realizing them.
This core paradigm keeps Authority Engineering distinct from conventional safety, security, and
process architectures.

4. The Authority Engineering Workflow

The Authority Engineering Workflow
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Image 1: The Authority Engineering Workflow
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Phase 1: Boundary Definition

o Obijective: Establish the system under examination. Authority cannot be analyzed without
defining the boundaries within which authority operates.

e Core Question: What system is being analyzed?

o Activities: Establish the context perimeter for the evaluation. Rather than cataloging
components, identify only the jurisdictional, structural, and technical boundaries relevant to
tracking target consequence vectors.

e Outputs: Boundary Register (Contains: System name, scope definition, internal
components, external systems, assumptions, and exclusions).

Phase 2: Material Consequence Determination

To protect practitioners from mapping every trivial systemic occurrence and drowning in
analytical noise, an explicit filter must be applied. Authority Engineering analysis is strictly
required only when consequences meet or exceed the Analysis Threshold.

o Materiality Characteristics: A consequence is deemed material if it exhibits one or more
of the following:

o lIrreversible: The state transition collapses the possibility space such that it
cannot be undone without consuming distinct, non-trivial systemic resources or separate
authority vectors.

o Externally Binding: The outcome establishes legal, contractual, compliance, or
systemic liabilities that fundamentally constrain future systemic maneuvers.

o Authority-Altering: The state transition recursively mutates the authority topology
itself (e.g., creating a new access token, altering directory permissions, granting
administrative rights).

o Identity-Altering: The state transition mutates cryptographic tokens, identity
states, security postures, or trusted execution environments.

o Financially Material: The immediate depletion, reallocation, or permanent loss of
liquid assets, compute credits, budget, or capital exceeds defined risk appetite boundaries.

o Safety-Relevant: The outcome triggers kinetic or environmental transformations,
facility lockouts, hardware ignition, asset destruction, or human safety hazards.

o Recursively Propagating: The local state change alters downstream variables
that automatically satisfy the seam conditions of adjacent architectures, initiating an un-
governed cascade.

Phase 3: Authority Design Test

Once a consequence satisfies the Materiality Threshold in Phase 2, the practitioner runs it
through the Authority Design Test as a pre-flight triage layer before initiating deep mapping.
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This tool serves as the discipline's primary modeling checklist, engineered for rapid triage
and detection of structural flaws before deep modeling begins.

o Core Questions: For every material consequence under review, answer the following five
core questions:

o  What consequence can occur?

o  Who possesses authority to cause it?

o  Who can prevent it?

o  Who determines admissibility?

o  Who accepts the consequence if governance fails?

o Core Constraint: All answers must name real operational units, roles, or actors with the
immediate capacity to act. If an answer points to an abstraction—such as "the system," "the
process," "the framework," or "the policy"—authority has been displaced rather than
designed. If the only thing that can stop an action is a lagging administrative sequence, stop
authority is absent; execution is merely deferred.

o Diagnostic Purpose: This test provides rapid detection of four critical anti-patterns:

o Authority Displacement: Authority embedded in tooling, documentation, or
abstract frameworks rather than real-world operational actors.

o Seam Blindness: Inability to locate or see the phase-shift boundaries where
potentiality hardens into binding reality.

o Stop Absence: Systems running at operational or automated speeds without an
active, real-time mechanism capable of halting execution before realization.

o Ownership Ambiguity: Implicit, systemically assumed, or post-incident negotiated
consequence acceptance.

Phase 4: Consequence Mapping

o Objective: Map and comprehensively document the boundaries of the discovered
material consequences.

o Core Question: What exact consequences can occur and what are their specific blast
radiuses?

o Activities: For each material consequence, explicitly classify its Domain (Resource,
Information, Authority, Physical, Obligation), Persistence (Ephemeral, Durable, Permanent),
and Scope (Local, Systemic, Ecological).

o Outputs: Consequence Inventory (A catalog of all identified consequences and their
classifications).

Phase 5: Consequence Seam Identification
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o Obijective: Identify where possibility becomes reality.
o Core Question: Where does authority become consequence?

o Activities: Identify the consequence seam, which is the definitive boundary at which
authority-bearing possibility transitions into binding consequence. Practitioners identify
seams by locating the boundary at which that binding transition occurs. Irreversibility may be
used as a materiality indicator when present, but it does not define the seam.

e Outputs: Consequence Seam Map (Contains: Seam identifiers, associated
consequences, realization conditions, and upstream authority paths).

Phase 6: Seam Discovery Heuristics

Locating the precise phase-shift threshold inside a complex workflow is a demanding
operational task. To avoid tracking superficial steps, practitioners must look for these explicit
markers of consequence realization:

o Heuristic Markers:

o Resource Commitment: The exact logical or physical boundary where assets,
compute credits, cash, or storage space leave the direct control of the system.

o Identity Mutation: The technical threshold where an entity's security posture,
token, cryptographic role, or directory attribute is transformed.

o Authority Mutation: The recursive point where a system permanently alters its
own authority topology, opening or closing downstream reachable state spaces.

o Obligation Creation: The boundary where a legal, contractual, or compliance
commitment becomes unalterably binding on the system.

o Physical Actuation: The hardware or mechanical boundary where a
computational signal converts into a kinetic reality (e.g., valve turn, disk write, barrier lock).

o Model Mutation: The point where configuration states, weights, or code branches
alter future system behavior programmatically.

Phase 7: Authority Discovery

o Objective: Trace backward from identified consequence seams to map the supporting
authority mechanics.

o Core Question: Where does the factual capacity to cross these seams reside?

o Activities: Authority Discovery shall utilize the Authority Topology and Authority Surface
constructs defined within the Authority Engineering Taxonomy.

o Map the Authority Topology: Outline the complete structural arrangement of
capability and routing vectors that approach the target consequence seams.
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o Derive the Authority Surface: Isolate the reachable, exposed composition of
interfaces, active roles, cryptographic permissions, system tokens, and delegations through
that topology.

o Trace Authority Paths: Document the explicit, sequential causal routes through
which authority travels from the exposed surface to the threshold of the seam.

o Identify Accumulation Points: Locate specific choke points where diverse
authority paths naturally pool or concentrate over time, creating high-consequence exposure
vectors.

o Outputs: Authority Map (An architectural blueprint detailing the topology, the derived
surface exposure points, path vectors, and accumulation choke points).

Phase 8: Sovereignty Analysis
e Obijective: Determine who controls admissibility at each seam.
e Core Question: Who decides whether a consequence seam crossing is permitted?

e Activities: For each seam, identify Recognition Mechanisms, Legitimacy Mechanisms,
Admissibility Mechanisms, Governance Constraints, and the Sovereign Role (the concrete
operational position or entity possessing final decision authority).

e Outputs: Sovereignty Inventory (Contains: Consequence seam, sovereign role,
recognition logic, admissibility logic, and governance constraints).

Phase 9: Stop Analysis
e Objective: Determine whether consequence seam crossings can actually be prevented.
e Core Question: Can authority be stopped at the threshold?

o Activities: For each seam, identify the Stop Location, Stop Type (logical, procedural,
physical, or computational), Enforcement Mechanism, and Stop Effectiveness under real
operating conditions.

e Outputs: Stop Inventory (Contains: Stop location, stop mechanism, enforcement
capability, and residual bypass paths).

Phase 10: Failure Mode Analysis
o Objective: Diagnose structural weaknesses in the authority and control architecture.
e Core Question: How does the system fail?

o Activities: Apply Authority Engineering Taxonomy Layer 5 to evaluate the system across
three core failure categories:

o Authority Dynamics Failures: Evaluate for Authority Discovery Failure, Authority
Topology Drift, Delegation Opacity, Legitimacy/Authority Confusion, and Authority
Accumulation Collapse.
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o Boundary and Control Failures: Evaluate for Execution Fixation, Seam Blindness,
Sovereignty Without Enforcement, Stop Displacement, and Post-Consequence Governance.

o Cascading and Systemic Failures: Evaluate for Semantic Mutation Dirift,
Consequence Cascading, and Governance Velocity Mismatch.

e Outputs: Failure Register (Contains: Failure type, impacted seams, severity, and
supporting evidence).

Phase 10A: Consequence Chain Analysis

Rather than treating consequences as isolated, independent nodes, the practitioner must
actively map the recursive vectors through which complex architectures collapse under
stress. Systems rarely fail in a single step; instead, they experience cascades where a
realized consequence surfaces new, un-mapped capabilities.

o Activities: Trace and document the sequential propagation topology. This analysis
explicitly targets the emergence of Semantic Mutation Drift and Governance Velocity
Mismatch, identifying how machine-speed actions create automated loops that completely
outrun human intervention and centralized logging infrastructure.

Phase 11: Intervention Design
o Obijective: Alter the system topology to improve consequence governance.
e Core Question: How should the system change?

o Activities: Design interventions that modify Authority Structures (reduce, redistribute, or
constrain), Consequence Seams (relocate or redefine realization boundaries), Sovereignty
(move admissibility validation closer to realization), or Stops (improve enforcement proximity
and effectiveness). Interventions must preserve system functionality while reducing
ungoverned consequence realization.

e Outputs: Intervention Plan (Contains: Recommended changes, expected outcomes,
residual risks, and validation requirements).

Phase 12: Validation
o Objective: Determine whether consequence is effectively governed.
o Core Question: Does the architecture regulate consequence?

o Validation Criteria: Every material consequence must satisfy the following five baseline
rules:

o A Consequence Seam: No consequence exists without a mappable realization
threshold.

o A Sovereign Role: No seam exists without a defined role or entity possessing
admissibility authority.

o Enforcement: No sovereignty exists without localized stop capability.
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o Local Convergence: Sovereignty and enforcement must exist directly at the

seam.

o Observability: Consequence realization paths must remain visible to governance.

Outputs: Authority Engineering Assessment.

5. The Authority Engineering Assessment (AEA)

The Authority Engineering Assessment is the canonical output of the methodology, representing
the complete analytical state of an Authority Engineering engagement. The assessment shall
contain:

Authority Map: Identified authority structures and topologies.
Consequence Inventory: Reachable consequences and classifications.
Consequence Seam Map: Realization boundaries.

Sovereignty Inventory: Admissibility decision points and sovereign roles.
Stop Inventory: Enforcement mechanisms.

Failure Register: Structural weaknesses.

Intervention Plan: Recommended changes.

Validation Results: Governance effectiveness determination.

5.1 Authority Governance Rating

A system's aggregate maturity score is gated by its highest-exposure vulnerability; the presence
of a single unmitigated failure mode at any evaluated seam drops the overall system rating to
that respective level.

To translate technical observations into clear, strategic judgment, every evaluated system must
be assigned an Authority Governance Rating:

Level 0 — Governed: Every material consequence seam possesses verified, localized
sovereignty, working stops, and complete operational observability.

Level 1 — Minor Gaps: Governance exists over material seams but contains isolated
weaknesses, minor documentation opacity, or non-critical latency gaps.

Level 2 — Material Governance Risk: One or more material consequence seams lack
adequate local sovereignty or effective stop mechanisms, relying on upstream policy
checking or delayed auditing.

Level 3 — Critical Governance Failure: Material consequences are fully reachable via
automated or manual paths without real-time sovereignty, stops, or active intervention
capability.
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6. Conclusion

The Authority Engineering Methodology transforms Authority Engineering from a descriptive
framework into an operational discipline. The Authority Engineering Ontology establishes what
exists. The Authority Engineering Taxonomy establishes how it is classified. The Authority
Engineering Methodology establishes how it is analyzed. Together, these three components
form the foundational corpus of Authority Engineering.

The central purpose of the methodology is not to govern execution, but to identify where
authority becomes consequence and ensure that sovereignty and enforcement converge at
those boundaries. The methodology therefore extends the foundational claim of Authority
Engineering into practice: Consequence cannot be regulated at consequence. It can only be
regulated through authority at consequence seams.
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Appendix A
1. Scope and Lens Definition

To apply the agnostic Authority Engineering Workflow across diverse operational domains, the
analysis is executed through four distinct lenses. Each lens establishes a specific layer of
systemic reality, defining how authority is structured, where seams occur, and how stops are
enforced.

e Organizational Lens: Focuses on human actors, institutional mandates, formal roles, and
behavioral boundaries.

o Systemic Lens: Focuses on logical software architectures, application states, data
models, and programmatic orchestration.

e Network Lens: Focuses on transport boundaries, cryptographic perimeters, protocol
routing, and transit vectors.

e Autonomous Lens: Focuses on machine-speed execution loops, deterministic policy
models, independent agentic behaviors, and closed-loop state mutations.

2. Multi-Lens Authority Engineering Workflows
Phase 1: Boundary Definition

o Organizational Lens: Defines institutional jurisdictions, legal boundaries, and operational
remits.

o Systemic Lens: Defines software execution environments, API endpoints, monolithic or
microservice perimeters, and database schemas.

o Network Lens: Defines routing domains, subnet perimeters, autonomous system
numbers (ASNSs), and physical or virtual security zones.

e Autonomous Lens: Defines model boundaries, agent runtime environments,
environmental observation vectors, and algorithmic feedback loops.

Phase 2: Authority Design Test

For any material consequence under review, all four lenses must explicitly identify the real
entities capable of action, discarding abstractions.

e Organizational Lens: Naming specific job titles or designated personnel with the
immediate capacity to act.

o Systemic Lens: Naming specific authenticated service accounts, cryptographic
processes, or system identities.

o Network Lens: Naming specific interface ingress points, cryptographic gateways, or
routing controllers.

e Autonomous Lens: Naming specific running models, local agent runtimes, or
deterministic execution nodes.

Phase 3: Material Consequence Determination

o Organizational Lens: State transitions creating binding legal or contractual obligations, or
irreversibly altering institutional liability.
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Systemic Lens: State transitions causing irreversible database commits, permanent
deletion of system storage, or mutation of software access controls.

Network Lens: State transitions causing irrevocable routing table updates, permanent
perimeter exposure, or cryptographic handshake revocation.

Autonomous Lens: State transitions causing recursive model weight updates, automated
asset allocation, or physical kinetic action.

4: Consequence Mapping

Organizational Lens: Mapping impact to human workflows, institutional standing, and
regulatory positions.

Systemic Lens: Mapping application blast radiuses, data corruption surfaces, and
downstream application dependencies.

Network Lens: Mapping topological reachability, transit saturation, and structural routing
exposure.

Autonomous Lens: Mapping cascade velocities, systemic feedback propagation, and
unmonitored loop spaces.

5 & 6: Consequence Seam Ildentification & Heuristics

Organizational Lens: The final moment of commitment before an official action becomes
binding on the institution (e.g., the signing threshold).

Systemic Lens: The exact programmatic instruction before data is written to disk or
transmitted to an external API.

Network Lens: The definitive packet filtration or inspection boundary immediately
preceding transmission into an untrusted transport zone.

Autonomous Lens: The execution boundary where a machine-learned decision
transitions into a command sent to an external executor.

7: Authority Discovery

Organizational Lens: Tracing the chain of formal delegations, implicit operational
positions, and situational capability pathways.

Systemic Lens: Tracing identity and access management (IAM) permissions,
programmatic execution vectors, and service-to-service communication paths.
Network Lens: Tracing packet routing vectors, protocol hops, and firewall ingress
pathing.

Autonomous Lens: Tracing model input channels, agentic prompt trajectories, tool-use
invocation loops, and runtime capability states.

8: Sovereignty Analysis

Organizational Lens: Locating the precise human role with the definitive right to approve
or reject an administrative action.

Systemic Lens: Locating the logical authorization module, token validation engine, or
cryptographic verifier that allows state changes.

Network Lens: Locating the policy enforcement point, gateway access control list (ACL),
or boundary decryption node.

Autonomous Lens: Locating the internal policy constraint wrapper, alignment guardrail
model, or hardware-level validation interrupt.
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Phase 9: Stop Analysis

e Organizational Lens: Evaluating whether a human actor can immediately halt a workflow
without requiring separate, slow-moving committees.

o Systemic Lens: Evaluating whether a real-time process interrupt, memory lock, or
transaction rollback mechanism can freeze software execution instantly.

o Network Lens: Evaluating whether an immediate line-rate packet drop, interface
shutdown, or routing null-route can block transit.

¢ Autonomous Lens: Evaluating whether an automated kill-switch, execution exception
handler, or hardware power disconnect can terminate a runaway machine loop.

Phase 10 & 10A: Failure Mode and Consequence Chain Analysis

o Organizational Lens: Diagnosing tracking failures where formal policy does not match
real capability, or where slow human response causes an administrative failure.

o Systemic Lens: Diagnosing software failures where processes run with un-audited
permissions or fail to validate conditions under unexpected inputs.

o Network Lens: Diagnosing routing drift, perimeter bypasses, and situations where
visibility controls fail to keep pace with changing network configurations.

¢ Autonomous Lens: Diagnosing systemic cascades where automated actions update
system parameters, creating loops that outrun external logging.

Phase 11 & 12: Intervention Design & Validation

o Organizational Lens: Realigning real-world roles with risk ownership, inserting explicit
human stop authorities, and verifying process observability.

o Systemic Lens: Rewriting software validation logic, decoupling combined privileges, and
embedding transactional stop conditions into core code paths.

o Network Lens: Implementing strict segment perimeters, forcing verification points to sit
directly at traffic boundaries, and keeping paths visible.

e Autonomous Lens: Injecting external validation steps into automated sequences, forcing
real-time loop checks, and grounding system decisions.

3. Multi-Lens Authority Mapping Worksheets

Organizational Lens

Material Authority Auditor Can Stop Consequence

Consequence / Holder (Oversight / (Termination Owner

Decision Class (Executes) Review) Role) (Accepts Risk)

Org-C-01: Named

Execution of a Named Named Named Chief
o Internal ) .

binding Procurement Legal Finance Operating

institutional Officer 9 Director Officer

Counsel
contract
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Systemic Lens

Material
Consequence /
Decision Class

Sys-C-01:
Programmatic
alteration of
production
database
schemas

Network Lens

Material
Consequence /
Decision Class

Net-C-01:
Modification of
border routing
tables

Autonomous Lens

Material
Consequence /
Decision Class

Aut-C-01:
Machine-speed
reallocation of
high-value
operational
assets

Authority
Holder
(Executes)

Named CI/CD
Deployment
Service
Account

Authority
Holder
(Executes)

Named
Network
Automation
Controller

Authority
Holder
(Executes)

Named
Algorithmic
Execution
Agent

4. Alternate Decision-Path Profiles

Auditor
(Oversight /
Review)

Named
Database
Audit
Logging
Engine

Auditor
(Oversight /
Review)

Named
Config
Compliance
Monitoring
Daemon

Auditor
(Oversight /
Review)

Named
Real-time
Invariant
Telemetry
Monitor

Organizational Lens: Structural Chain Profile
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Can Stop
(Termination
Role)

Named Lead
Site Reliability
Engineer

Can Stop
(Termination
Role)

Named
Network
Operations
On-Call
Engineer

Can Stop
(Termination
Role)

Named
Emergency
Systems Stop
Operator

Consequence
Owner
(Accepts Risk)

Named VP of
Product
Engineering

Consequence
Owner
(Accepts Risk)

Named
Infrastructure
Director

Consequence
Owner
(Accepts Risk)

Named
Principal Risk
Officer

Rob Caswell | LinkedIn.com/in/rob-caswell3

DOI: https://doi.org/10.5281/zenod0.21742271



e Authority Holder > Seam Route: A regional director utilizes delegated operational
capacity to initiate an unbudgeted infrastructure expansion. The path moves through
regional procurement channels directly toward the contract sign-off threshold.

o Real-time Stop Point: Positioned at the Finance Controller level. This role possesses the
absolute administrative right to reject the allocation and freeze the procurement run
instantly prior to signature.

o Consequence Realization Point: The physical signing and exchange of the execution
contract, binding the organization to external financial liabilities.

e Consequence Owner: The Chief Executive Officer, who absorbs the legal and
operational liabilities resulting from the state shift.

Systemic Lens: Programmatic State Profile

o Authority Holder > Seam Route: An application microservice uses an internal API token
to issue an bulk state-deletion request. The instruction travels through the internal
message bus toward the persistent storage controller.

e Real-time Stop Point: An inline data-validation interceptor residing within the database
driver. This module checks transactional anomalies and can drop the execution thread at
line speed without dropping the parent database.

e Consequence Realization Point: The un-executable disk block overwrite step within the
storage subsystem, destroying the records.

o Consequence Owner: The Director of Data Governance, who accepts the resulting
technical state degradation and data loss.

Network Lens: Transport Routing Profile

e Authority Holder > Seam Route: A core router runs an automated script to advertise a
modified path vector. The route propagation travels through internal routing protocols
directly toward the external border gateway protocol (BGP) peerings.

o Real-time Stop Point: An automated route filtering engine sitting directly on the outbound
physical interfaces. This component drops unvalidated path attributes instantly based on
local cryptographic verification rules before advertisement.

o Consequence Realization Point: The transmission of the routing update packet out of the
external interface, altering global traffic routing.

e Consequence Owner: The Head of Global Network Operations, who absorbs the transit
disruption and exposure risks.

Autonomous Lens: Closed-Loop Agentic Profile

e Authority Holder > Seam Route: An autonomous execution agent evaluates telemetry
and determines a need to optimize local processing speeds by disabling cooling
subroutines. The control command is sent via a programmatic bus toward the hardware
device controllers.

o Real-time Stop Point: A hardware-embedded supervisor circuit operating entirely outside
the agent's software environment. This circuit evaluates physical temperature thresholds
and overrides the incoming agent command, cutting execution authority instantly.

o Consequence Realization Point: The mechanical actuation of the physical cooling array
relays, initiating equipment overheating.

e Consequence Owner: The Vice President of Physical Infrastructure, who accepts the
resulting equipment degradation and site safety risks.
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Appendix B — Worked Assessment Examples (Multi-Lens Edition)

Assessment 1: The Organizational Lens

Target Focus: Institutional Procurement and Contractual Liability.

1. Boundary Definition

System Name: Executive Capital Procurement Workflow.

Scope Definition: Manual and administrative routing, evaluation, and signature of vendor
Master Services Agreements (MSAs) exceeding $100,000.

Jurisdictional/Structural Boundaries: Confined to corporate finance, procurement, and
legal departments.

2. Material Consequence Discovery & Mapping

Consequence ID: ORG-C-01.

Description: Execution of a legally binding contract that establishes long-term
institutional financial liability.

Classification: Domain: Obligation | Persistence: Permanent | Scope: Systemic.

Analysis Threshold: Validated via Section 4.2 (Externally Binding, Obligation Creation).

3. Consequence Seam Identification & Heuristics

Seam ID: ORG-S-01.

Location: The physical or digital signature block execution field within the document
lifecycle platform.

Seam Condition: Document state transitions to "Fully Executed" upon the application of
a valid signature token. Verified via Obligation Creation heuristic.

4. Authority Discovery

Authority Topology: Department Request Procurement Triage Legal Review Executive
Signature.

Authority Surface: Active corporate roles with delegation of authority parameters mapped
within the directory.

Accumulation Point: The Regional Vice President role, which holds accumulated sign-off
capacity across all regional department budgets simultaneously.

5. Sovereignty Analysis

Sovereign Role: Vice President of Global Procurement.
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Admissibility Logic: Evaluates whether the contract terms adhere to fiscal year budget
tolerances and verified vendor criteria before signing.

Governance Assessment: Valid. A distinct human position holds explicit admissibility
rights directly at the final signature gateway.

6. Stop Analysis

Stop Location: The document lifecycle platform's pre-execution holds.
Stop Type: Procedural and Logical.

Analysis: The Procurement Compliance Officer can flags anomalies, instantly hard-
locking the document status to "Suspended" and overriding the signature path.

7. Failure Analysis

Identified Faults: None detected. The human-anchored sovereignty matches localized
stop capabilities.

8. Authority Engineering Assessment Output

System Evaluation: Level 0 — Governed. Every material consequence seam possesses
verified, localized sovereignty, working stops, and complete operational observability.

9. Remediation / Intervention Design

Structural Changes: No corrective action required; sustain regular operational validation
checks.

Assessment 2: The Systemic Lens

Target Focus: Programmatic State and Application Architecture.

1. Boundary Definition

System Name: Core Identity Provisioning Engine.

Scope Definition: Automated orchestration, permission parsing, and directory state
updates across the identity landscape.

Technical Boundaries: Interfaces directly with central directory engines via secure
Lightweight Directory Access Protocol (LDAP) and REST APIs.

2. Material Consequence Discovery & Mapping

Consequence ID: SYS-C-01.

Description: Programmatic elevation of non-privileged system accounts to administrative
rights.

Classification: Domain: Authority | Persistence: Durable | Scope: Systemic.

Analysis Threshold: Validated via Section 4.2 (Authority-Altering, Identity-Altering).
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3. Consequence Seam Identification & Heuristics

Seam ID: SYS-S-01.

Location: The database transaction commit block immediately preceding the structural
state modification of directory variables.

Seam Condition: Engine validates that the incoming payload structure contains an
authorized privilege update instruction. Verified via Authority Mutation heuristic.

4. Authority Discovery

Authority Topology: User Request API Validation Queue Privilege Generation Block
Directory Write.

Authority Surface: Active API tokens residing on the provisioning engine; database
access credentials held by administrators.

Accumulation Point: The Orchestration Daemon, which possesses global rights to alter
authority topologies across all application landscapes simultaneously.

5. Sovereignty Analysis

Sovereign Role: No valid sovereign role exists at the seam. Admissibility has been fully
displaced into automated software configuration loops.

Admissibility Logic: Evaluates if the inbound text payload is structurally complete,
bypassing structural context validation.

Governance Assessment: Core architectural failure. Sovereignty has been replaced with
unmonitored software choreography.

6. Stop Analysis

Stop Location: None at the seam boundary.
Stop Type: Absent.

Analysis: The provisioning engine executes state writes at computational speeds.
Halting an incorrect escalation sequence requires manual server container teardown via
cloud infrastructures, creating an untolerable 15-minute gap.

7. Failure Analysis

Identified Faults:

o Execution Fixation: Logging routines focus exclusively on capturing transaction
output after realization, rather than verifying inline intervention capabilities.

o Authority Displacement: Authority is embedded within programmatic scripts
rather than being anchored to real operational roles.

8. Authority Engineering Assessment Output
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o System Evaluation: Level 3 — Critical Governance Failure. Material authority
modifications can be achieved via sub-threshold payload injection without an active
sovereign role or a real-time stop mechanism.

9. Remediation / Intervention Design
e Structural Changes:

o Embed an inline validation module inside the directory driver that acts as a
termination checkpoint.

o Force a programmatic stop condition: Any promotion transaction that elevates an
account to root-level access must suspend execution until a challenge-response
token is provided by a named Identity Operations Lead.

o Formally map ultimate consequence ownership to the Director of Identity
Architecture.

Assessment 3: The Network Lens
Target Focus: Packet Transport and Boundary Routing Topology.
1. Boundary Definition
o System Name: Edge Autonomous Gateway Route Controller.

e Scope Definition: Automated Border Gateway Protocol (BGP) routing updates and path
advertisements to external telecommunication peers.

e Technical Boundaries: Physical core routers, software-defined network control planes,
and external fiber interconnects.

2. Material Consequence Discovery & Mapping
e Consequence ID: NET-C-01.

e Description: Irrevocable advertisement of invalid network route attributes, diverting
outbound core traffic.

o Classification: Domain: Resource | Persistence: Durable | Scope: Ecological.

e Analysis Threshold: Validated via Section 4.2 (Resource Commitment, Recursively
Propagating).

3. Consequence Seam Identification & Heuristics
e Seam ID: NET-S-01.

e Location: The outbound network card interface buffer block immediately preceding
packet serialization onto physical media.

o Seam Condition: Router checks path attributes against local prefix configurations.
Verified via Resource Commitment and Physical Actuation heuristics.
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4. Authority Discovery

o Authority Topology: Central Controller Config Local Routing Table Update BGP Daemon
Synthesis Interface Serialization.

o Authority Surface: Automated network automation API tokens and service account
profiles on perimeter hardware.

e Accumulation Point: The Central Network Configuration Controller, which dictates global
routing topologies for all egress pathways simultaneously.

5. Sovereignty Analysis
e Sovereign Role: Network Operations Center (NOC) Supervisor.

o Admissibility Logic: Verifies that path modification attributes match authorized
infrastructure changes before committing configurations.

o Governance Assessment: Weak. The sovereign role exists at the upstream configuration
interface, not at the local transport seam where realization occurs.

6. Stop Analysis
e Stop Location: Edge Route Policy Engine.
o Stop Type: Computational and Logical.

e Analysis: An inline prefix-filtering rule blocks any route advertisement exceeding a
predetermined size limit. This provides an instant line-rate packet drop if the automation
script drifts out of bounds.

7. Failure Analysis
o Identified Faults:

o Sovereignty Without Enforcement: The upstream NOC supervisor has
authorization rights, but can neither see nor interrupt real-time route
advertisements at line speed.

o Governance Velocity Mismatch: The configuration automation updates state
parameters at milliseconds, while human validation cycles operate on a multi-
hour lag.

8. Authority Engineering Assessment Output

o System Evaluation: Level 2 — Material Governance Risk. The material consequence
seam relies on upstream static policy checks rather than localized, real-time sovereignty
convergence at the transport boundary.

9. Remediation / Intervention Design

e Structural Changes:
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o Implement a cryptographic route origin validation (RPKI) enforcement module
directly inside the edge interface path.

o Relocate sovereignty closer to the seam by forcing the edge router to drop all un-
validated advertisements automatically until an out-of-band verification signal is
compiled by the NOC team.

Assessment 4: The Autonomous Lens

Target Focus: Closed-Loop Machine Logic and Agentic Systems.

1. Boundary Definition

System Name: Autonomous Resource Allocation Agent (ARAA).

Scope Definition: Real-time algorithmic analysis, credit optimization, and dynamic
compute allocation scaling across public cloud parameters.

Technical Boundaries: Agentic runtime loops, optimization model files, and cloud
resource APIs.

2. Material Consequence Discovery & Mapping

Consequence ID: AUT-C-01.

Description: Automated allocation and rapid exhaustion of capital via high-velocity
compute infrastructure provisioning.

Classification: Domain: Resource | Persistence: Ephemeral | Scope: Systemic.

Analysis Threshold: Validated via Section 4.2 (Financially Material, Recursively
Propagating).

3. Consequence Seam Identification & Heuristics

Seam ID: AUT-S-01.

Location: The transmission block of the API payload directed to the public cloud
infrastructure endpoint.

Seam Condition: System verifies payload signature matches active agent session
tokens. Verified via Resource Commitment and Model Mutation heuristics.

4. Authority Discovery

Authority Topology: Metric Aggregator Agent Decision Model Command Generation
Cloud API Invocation.

Authority Surface: Dynamic, programmatically generated cloud provider IAM execution
profiles assigned to the agent environment.

Accumulation Point: The Agent Execution Engine, which holds generalized orchestration
keys across multiple infrastructure accounts simultaneously.
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5. Sovereignty Analysis

e Sovereign Role: No valid human role exists at the boundary. Sovereignty is fully
displaced into an optimization model file.

o Admissibility Logic: Evaluates if the target action minimizes internal loss formulas,
completely ignoring broader institutional financial bounds.

e Governance Assessment: Critical Failure. Sovereignty has been fully automated out of
the architecture loop.

6. Stop Analysis
o Stop Location: None within the agent's software execution path.
o Stop Type: Absent.

e Analysis: The agent initiates hundreds of scaling queries per second. Intervening
requires manual revocation of cloud API access keys via identity panels, incurring an
unmitigated 10-minute expenditure cascade.

7. Failure Analysis
¢ |dentified Faults:

o Governance Velocity Mismatch: The machine-speed autonomous agent operates
at microsecond intervals, rendering human checking tools purely forensic.

o Semantic Mutation Drift: The agent updates its allocation strategy autonomously,
causing its real capabilities to diverge from initial configuration constraints.

8. Authority Engineering Assessment Output

o System Evaluation: Level 3 — Critical Governance Failure. Material financial assets can
be completely depleted via rapid, machine-speed loops without an active human
sovereign role or real-time stop capabilities.

9. Remediation / Intervention Design
e Structural Changes:

o Implement an independent, hard-coded budget circuit breaking proxy between
the agent and the cloud provider API.

o Inject an automated stop condition: If cumulative agent spend increments exceed
$5,000 inside any rolling 60-minute window, the proxy drops the outbound
channel, requiring manual token validation from the Principal Risk Officer.

Summary Mapping Form (All Lenses)

This comprehensive table summarizes the mapping across all evaluated domains, replacing
systemic abstractions with concrete operational entities.
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Autonomous Lens: Closed-Loop Agentic Profile

Alternate Decision-Path Profiles
[Autonomous Lens: Closed-Loop Agentic Profile]

Autonomous Lens: Closed-Loop Agentic Profile TReaI-time Stop A Taeal-time Stop A
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Authority Holder (Independent Budget Proxy) Consequence Realization  Principal Risk Officer)
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Appendix C — Practitioner Field Card (Multi-Lens Edition)

1. Is the consequence material? (Is it irreversible, binding, or authority-altering?)
- ORG: Signs a contract, incurs legal liability, or expends capital.
- SYS: Commits permanent data deletion, alters schemas, or upgrades rights.
- NET: Modifies border routing vectors, exposes segments, or alters traffic.

- AUT: Shifts model weights, reallocates assets, or triggers kinetic acts.

2. Where is the seam? (Locate the boundary at which authority-bearing possibility becomes
binding consequence.)

- ORG: The digital or physical signature block execution field.
- SYS: The database transaction commit boundary at which the state write becomes binding.
- NET: The interface boundary at which the packet is serialized for transmission.

- AUT: The transmission block of the API payload to the external handler.

3. What/Who is the sovereign entity? (Identify the entity that decides admissibility.)
- ORG: The explicit job title holding formal delegation of authority.
- SYS: The application authorization module or cryptographic token verifier.
- NET: The gateway access control list (ACL) or policy enforcement point.

- AUT: The out-of-band validation proxy or hardware-level constraint.

4. |s there an operational stop? (Can execution be frozen instantly at the seam?)
- ORG: A workflow platform hold that flags and hard-locks the document.
- SYS: An inline transaction interceptor that drops the execution thread.
- NET: Aline-rate packet filter or interface shutdown that blocks transit.

- AUT: An independent budget circuit breaker that terminates the channel.

5. Who owns the consequence? (Name the real role that absorbs the loss by design.)

- ORG: The institutional executive (CEO/COOQ) holding final liability.

Rob Caswell | LinkedIn.com/in/rob-caswell3

Published by Cyber Terrain LLC | cyberterrain.ai DOI: https://doi.org/10.5281/zenod0.21742271



- SYS: The Director of Data Architecture managing platform state stability.

- NET: The Head of Global Network Operations managing the blast radius.

- AUT: The Principal Risk Officer absorbing the autonomous loop exposures.

Category

ORG

SYS

NET

AUT

Material
Consequence

Signs a
contract, incurs
legal liability, or
expends
capital.

Commits
permanent data
deletion, alters
schemas, or
upgrades
rights.

Modifies border
routing vectors,
exposes
segments, or
alters traffic.

Shifts model
weights,
reallocates
assets, or
triggers kinetic
acts.
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Where is the
Seam?

Digital or
physical
signature
block
execution
field.

Database
transaction
commit block
prior to the
state write.

Interface
buffer step
immediately
preceding
packet
serialization.

Transmission
block of the
API payload
to the external
handler.

Sovereign
Entity

Explicit job
title holding
formal
delegation of
authority.

Application
authorization
module or
cryptographic
token verifier.

Gateway
access control
list (ACL) or
policy
enforcement
point.

Out-of-band
validation
proxy or
hardware-
level
constraint.

Operational
Stop

Workflow
platform hold
that flags and
hard-locks
the
document.

Inline
transaction
interceptor
that drops the
execution
thread.

Line-rate
packet filter
or interface
shutdown
that blocks
transit.

Independent
budget circuit
breaker that
terminates
the channel.

Consequence
Owner

Institutional
executive
(CEO/COO0)
holding final
liability.

Director of Data
Architecture
managing
platform state
stability.

Head of Global
Network
Operations
managing the
blast radius.

Principal Risk
Officer
absorbing the
autonomous
loop exposures.
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Appendix D — Standardized Engineering Registries and Schemas

1. The Boundary Register Format (Phase 1)

Designed to lock down the context perimeter of the evaluation, ensuring the practitioner avoids
an asset-inventory trap by focusing strictly on boundaries relevant to target consequence

vectors.

Field Layer

System Identity

Scope Boundary

Context Perimeter

Technical
Boundaries

Dependencies

Exclusions

Parameter Requirement

Target System Name & Version

Explicit Functional Evaluation Limits

Relevant Jurisdictional/Structural
Boundaries

Interface Endpoints, Schemas, & Data
Flows

Critical External Systems & Vectors

Explicit Analytical Constraints &
Omissions

System Context Value / Documentation

e.g., FastPay v2

e.g., Invoices under $10k via ACH
workflows

e.g., Confined to corporate finance and
banking APIs

e.g., Core ERP database to outbound
gateway

e.g., Public cloud provider, bank API
endpoints

e.g., Manual paper checks, wire transfers
> $10k

2. The Consequence Inventory & Consequence Seam Map Matrix (Phases 4 & 5)

A paired ledger that captures discovered material consequences after they clear the Materiality
Threshold, tracking them to their physical or logical phase-shift seams.

Consequence
ID

e.g., SYS-C-
01

Descriotion Domain Persistence
P Classification & Scope

Programmatic

account ) Durable /

elevation to Authority Systemic

admin rights
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Seam

Target . Seam
Location / o
Seam i Realization
ID Phase-Shift Condition
Threshold
Inbound
SYS- Database
) payload
S-01 transaction .
) contains
commit block L
privilege
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Seam

. . Target . Seam
Consequence e Domain Persistence Location / e
Description e . Seam . Realization
ID Classification & Scope Phase-Shift i
ID Condition
Threshold
prior to state update
write instruction
Automated ransmission || signanro
e.g., AUT-C- allocat/o.n and Resource Ephemgral/ AUT- block of API matches
01 exhaustion of Systemic S-01 .
capital payload to active agent
P handler token

3. The Sovereignty & Stop Inventory Validation Ledger (Phases 8 & 9)

The primary defensive architectural blueprint used to verify if sovereignty and enforcement
converge locally at the seam, or if they are displaced.

SOVEREIGNTY & STOP DUAL-LOOKUP VALIDATION LEDGER

SOVEREIGNTY PROFILE ENFORCEMENT PROFILE
Sovereign Role: Identity Operations Lead Stop Location: Inline Directory Driver
Recognition: LDAP Query Stop Type: Computational

Admissibility Logic: Emergency Parameters [SEAM |DENT|F|EH:§ SYS-S-01 Enforcement, Transaction Drop
Constraints: Hardware Token (Database Commit Block) Residual Bypass: Local Container Terminal

LOCAL
CONVERGENCE

\VERIFICATION

SOVEREIGNTY/ENFORCEMENT CONVERGED AT SEAM? YES

ANALYTICS/LATENCY GAP: NONE (<12ms)
EFFECTIVENESS STATUS: VERIFIED UNDER REAL OPERATING CONDITIONS

4. The Failure Register (Phase 10)

A structured technical registry that applies the Layer 5 Taxonomy to identify structural
weaknesses. This schema maps flaws directly to the Authority Governance Rating.
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Failure
ID

FR-01

FR-02

FR-03

Taxonomy
Category

Boundary
and Control
Failure

Cascading
and
Systemic
Failure

Boundary
and Control
Failure

Impacted
Seam ID

SYS-S-01

AUT-S-01

NET-S-01

[cite: 2]

Identified Fault
Description

Execution Fixation /

Authority Displacement:

Audits check post-

incident logs; authority
sits in scripts, not roles.

Governance Velocity
Mismatch / Semantic
Mutation Drift: Agent
cycles run at speeds

outrunning logging.

Sovereignty Without
Enforcement: NOC
supervisor approves

paths, but cannot see or
halt advertisements at

line speed[cite: 2].

5. The Intervention Plan Layout (Phase 11)

Supporting
Structural
Evidence

Provisioning
daemon runs
unchecked without
a real-time
validation gate.

Autonomous
allocation engine
triggers 100+
requests/sec
without a loop
circuit breaker.

Egress routers
serialize packets
immediately,
bypassing manual
review
windowslcite: 2].

Severity
Level

Level 3
— Critical
Failure

Level 3
— Critical
Failure

Level 2

Material
Risk

[cite: 2]

A tactical change-governance blueprint detailing how to alter system topology to achieve
consequence governance while maintaining functionality.

Authority Engineering Intervention Plan

Intervention Target: e.g., ARAA Autonomous Resource Allocation Loop

Impacted Seam:

1. Structural Topology Modification

e.g., AUT-S-01 (Public Cloud Provisioning APl Endpoint)

- Description: Inject an out-of-band budget circuit-breaking validation proxy

between the autonomous agent and the public cloud provider API endpoint.

- Target Mechanism: Modifies Authority Structure / Inserts Enforcement Proximity.
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2. Programmatic Stop Insertion
- Logic: IF cumulative agent spend increments exceed $5,000 inside any rolling
60-minute window, THEN the proxy drops the outbound channel programmatically.

- Exception Handling: Hard-locks the channel, terminating the loop until manual reset.

3. Sovereign Role Alignment
- Designated Sovereign Role: Principal Risk Officer
- Admissibility Action: Real-time challenge-response token validation to lift locks.

- Risk Acceptance Authority: Formally mapped to the VP of Physical Infrastructure.

4. Expected Outcome & Validation
- Primary Benefit: Mitigates Governance Velocity Mismatch; enforces local convergence.

- Residual Risk Profile: Minor operational latency injection during out-of-bounds scaling
events.

- Validation Requirement: Run manual transaction injection simulations to trigger lock rules.
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Appendix E: The Authority Engineering Workflow (IMAGE)

The Authority Engineering Workflow

@ Boundary
T8 Definition

Material
Consequence
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Authority
Design Test
(Triage)

Conseguence
Mapping

@) Consequence
/& |dentification
U Seam
© Discovery
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Discovery

Sovereignty
Analysis

®
B
a @ Stop Analysis

Failure Mode &
Consequence
Chain Analysis

Intervention
Design

0%

Validation

©10]@®)
I

‘ Continuous Improvement
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Establish the context perimeter for the
evaluation, identifying jurisdictional,
structural, and technical boundaries relevant
to tracking target consequence vectors.

Strictly identify only when consequences
meet or exceed the explicit Analysis
Threshold (e.g., Irreversible, Safety-Relevant).

Answer five core questions for each material
consequence: What can occur, who has
authority, who can prevent, who determines

admissibility, and who accepts the consequence.

Comprehensively map and document the
boundaries, domain, persi and scope
of each material consequence.

4

Locate the boundary at which authority-
bearing possibility becomes binding
consequence.

Apply specific heuristic markers like Resource
Commitment, Identity Mutation, or Physical
Actuation to locate precise phase-shift threshol

Trace backward from seams to map the

complete structural topology, derive the surface,

document causal paths, and identify
accumulation choktioims.

For each seam, identify the Sovereign Role,
Recngmtlon Mechanisms, Admissibility

h and Go Cs i
control decision authority.

that

Determine whether authority can be halted at
the threshold by identifying stop location, type,
f t mechanism, and effecti 5

Diagnose structural weaknesses and actively
map recursive consequence cascades, targeting
failures like Seam Blindness or Governance
Velocity Mismatch.

Design system topology interventions to modify
structures, seams, sovereignty, of stops,
improving governance while preserving functionality,

Validate that the architecture regulates
consequence by satisfying baseline rules (Seam,
Sovereign, Enforcement, Local Convergence,
Observability).

Boundary Register
System name, scope,
components, systems,
assumptions, exclusions)

v Analysis Threshold
229 Filter

Design Triage Report
Rapid detection of flaws like
displacement, blindness, stop

absence.
8%F Consequence
B=| Inventory
¥ Consequence
Seam Map

Heuristic Marker

| Ledger

ain=
W Kesit
A
o sagn

ds. |

Authority Map

ﬁ'E_ Blueprint

Sovereignty Inventory
Logic for admissibility,
recognition, and constraints.

Stop Mechanism

Assessment
Stop location, mechanism,
enforcement, bypass paths.

7%

%]

Failure & Cascade
Register

Fallure types, impacted

seams, severity, evidence,

propagation topology.

Intervention Plan
Recommended changes,
expected outcomes, residual
risak, validation rules.

Authority Engineering
Assessment

Full report based on
validation criteria.

Reassses as the system, authorities,
consequences, or controls change.
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